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Anne, a woman who has been struggling with depression for the last 40 years 
‘It’s like a wheelchair in your head. Don’t tell me to pull myself together, don’t 
hurt me because I’ve got an illness called depression. Understand me a bit 
more, don’t be hard on me. […] It feels as if you’re just totally alone, you’re 
totally alone within your head. And then maybe you get up, dress, you wash, 
and you look the part, say ‘God, you look well today’. But inside your head, 
you’re so depressed, you feel tired, you feel lethargic, you feel, you put the 
kettle on to make a cup of tea and you haven’t got the energy to even make 
a cup of tea, you feel so depressed…’ 
Cathal, a man who has been struggling with depression for the last 20 years 
‘It’s not the thing you want to turn around and say to somebody, I think you’re 
mental. You know, which, undeniably I am. Whatever way you want to butter 
it up, I have a mental health problem. […] You don’t want to go to the toilet, 
you don’t want to make any food. Never mind look in the mirror to see what 
your appearance is like. […] Every day I have went through death with this 
depression’. 
Testimonies retrieved from the BBC documentary “The truth about depression” 
(2013) 
Matthew, a man who has been struggling with depression for the last 20 years 
‘I had a Black Dog. His name was depression. Whenever the black dog 
made an appearance, I felt empty and life seemed to slow down. He could 
surprise me with a visit for no reason or occasion. The black dog made me 
look and feel older than my years. When the rest of the world seemed to be 
enjoying life, I could only see it through the black dog. Activities that usually 
brought me pleasure, suddenly ceased to. He liked to ruin my appetite. He 
Foreword 
 
chewed up my memory and ability to concentrate. Doing anything or going 
anywhere with the black dog required super human strength. At social 
situations, he would sniff out what confidence I had and chase it away. My 
biggest fear was being found out. I worried that people would judge me. 
Because of the shame and stigma of the black dog, I was constantly worried 
that I would be found out. So I invested vast amounts of energy into covering 
him up. Keeping up an emotional lie is exhausting. Black dog could make 
me think and say negative things. He could make me irritable and difficult to 
be around. He would take my love and bury my intimacy. He loved nothing 
more than to wake me up with highly repetitive and negative thinking. He 
also liked to remind me how exhausted I was going to be the next day. 
Having a black dog in your life isn’t so much about feeling a bit down, sad or 
blue…at its worst, it’s about being devoid of feeling altogether. As I got older 
the black dog got bigger and he started hanging around all the time. I’d chase 
him off with whatever I thought might send him running. But more often than 
not he’d come out on top, going down became easier than getting up again. 
So I became rather good at self-medication…which never really helped. 
Eventually, I felt totally isolated from everything and everyone. The black 
dog had finally succeeded in hijacking my life. When you lose all joy in life, 
you can begin to question what the point of it is. […] I learnt that it doesn’t 
matter who you are, the black dog affects millions and millions of people; it 
is an equal opportunity mongrel. I also learnt that there was no silver bullet 
or magic pill. Medication can help some and others might need a different 
approach altogether. […].’  
Testimony retrieved from the book “I had a Black dog” (2005) 
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We all feel sad and blue from time to time. We all face a lack of motivation for any 
kind of activity. We also all experience feelings of worthlessness and self-dislike. For 
some of us, like Anne, Cathal, and Matthew, these feelings belong to their daily life 
and turn into a long-standing state of “depression”. 
Depression is characterized by the diversity of its symptoms including sadness and 
crying, loss of interest and pleasure for almost all activities, feelings of guilt, low self-
worth, and low self-esteem, disturbances of sleep and appetite, tiredness and 
cognitive disturbances (e.g., poor concentration, memory problem). Anne, Cathal, 
and Matthew’s testimonies actually show that “they feel depressed” in different ways, 
and for different reasons. 
Depression is one of the most frequent mental disorders whichever country we 
consider. Its worldwide prevalence rates of around 4.4% has been increasing 
constantly since this mental disorder was first investigated into (Barlow & Durand, 
2016; Shinohara et al., 2013; World Health Organization, 2017). It has a lifetime 
prevalence of 16% (Barlow & Durand, 2016). In 2016, the World Health Organization 
estimate that “350 million people of all ages suffer from depression”. In 2010, in 
Belgium only, 700 000 individuals suffered from depression (European Brain 
Council, 2010). Furthermore, depression is a chronic condition since depressed 
patients usually experience five to nine episodes of depression during their lives 
(Boland & Keller, 2009; Burcusa & Iacono, 2007). 
The World Health Organization (2017) expects depression to be the leading cause 
of burden (for all people, businesses and services concerned) worldwide by 2030. 
Indeed, the stories of Anne, Cathal, and Matthew show that depression is associated 
with personal (e.g., marital issues), social (e.g., social withdrawal), and economic 
morbidity (e.g., costs related to health cares - hospitalization, antidepressant 
medication, health insurance reimbursements - and costs related to withdrawal from 
Foreword 
 
work). By way of example, depression costs 3.5 billion euros per year in Belgium 
(European Brain Council, 2010). 
Given the prevalence and the consequences of depression, it is necessary to provide 
depressed patients with empirically grounded, effective, and easily accessible 
psychological treatments. Even though several effective treatments of depression 
exist, a large number of people with depression do not have access to those 
treatments as they face various obstacles such as costs or availability of services 
(Mohr et al., 2010). To address this issue, various solutions such as smartphones 
apps and self-help websites are being developed. Although the will to make 
treatments of depression as widely available as possible is praiseworthy, we believe 
that there is also a need to improve the efficiency of the psychological treatments 
which already exist rather than spread our efforts in the setting up of new ways to 
treat patients with depression. In our opinion, the focus should shift from developing 
new treatments to improving those already available. Furthermore, because 
depression appears to be different from one patient to another, there is a need to 
offer treatments tailored to meet the patients’ specific needs and address the 
heterogeneity of depression.  
The purpose of this doctoral dissertation is not aim to claim (yet again!) that 
depression is a highly prevalent disorder. Rather, it aims at elaborating a preliminary 
reflection as to how depression treatment might be improved. This dissertation 
acknowledges the renewed interest for behavioral activation treatments of 
depression, and focuses on that specific type of psychological intervention and 
ultimately aims to suggest ways of enhancing its effectiveness. Besides, the studies 
we conducted over this doctoral journey take the heterogeneity of depression into 
account. 
To this end, we carried out several studies which can be gathered in three 
subgroups. The first subgroup (studies 1 and 2) presents the translation and 
validation of self-reported instruments which were necessary for the whole 
dissertation. The second subgroup of studies (studies 3 to 5) aims at [1] investigating 
the heterogeneity of depression, and [2] providing support for the underlying 
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assumption of behavioral activation. The third subgroup of studies (studies 6 and 7) 
aims at investigating the impact of a particular module of behavioral activation 
treatment (i.e., activity monitoring; study 6) as well as the impact of the whole 
program (study 7).  
In the following, a presentation of the scientific literature concerning aspects relevant 
to this dissertation will be provided. It is worth mentioning that for the purpose of the 
current dissertation, we only focus on the major depressive disorders, including the 
major depressive episodes, as they represent the classic condition of this disorder. 
Other forms of depression will therefore neither be taken into consideration, nor 
discussed (e.g., disruptive mood dysregulation disorder, dysthymia). Throughout the 
whole dissertation, we will refer to major depressive disorders by their complete 
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DEPRESSION(S)? A REVIEW OF 
THE UNDERSTANDING OF THIS 
MENTAL DISORDER: WHAT WE 
KNOW AND WHERE WE STAND 
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INTRODUCTION 
Due to their high prevalence, depressive disorders, under their different forms (e.g., 
major depressive disorder/episode, atypical depression), have been investigated for 
decades. Therefore, psychologists (i.e., clinicians and researchers) usually consider 
that they have a clear understanding of these mental disorders. Indeed, depression 
is considered to be well-known and understood. Yet an increasing number of recent 
studies seem to indicate that this is no longer the case. As mentioned by (Richards, 
2011; p. 1117), “our understanding of the course and nature of depression has 
changed significantly in the last 20 years”. In other words, Richards (2011) as well 
as other researchers (e.g., Fried & Nesse, 2015a; Pitchot, 2016; Van der Linden, 
2016; Zimmerman, Ellison, Young, Chelminski, & Dalrymple, 2015) question the 
classical (i.e., “categorical” or “essentialist”) view of depression. Furthermore, these 
researchers offer a new understanding of this highly prevalent disorder by focusing 
on the phenomenology of depressive symptoms, their causes and their 
consequences. This modern understanding of depression clearly highlights its 
heterogeneity. Empirical evidence indicates that depression would be better 
understood in terms of its heterogeneity rather than in terms of the general diagnostic 
category (van Loo, Wanders, Wardenaar, & Fried, 2016). 
This chapter discusses what “depression” is. We first present depression as 
conceptualized in the “categorical”, or “essentialist”, approach. Next, a modern 
overview of depression is discussed through a series of criticisms against the 
essentialist approach along with the presentation of recent empirical findings. This 
whole chapter aims at offering an accurate understanding of depression through the 
combined presentation of the classic overview of depression and a more modern 
one. 
FROM THE FIRST CONCEPTUALIZATIONS OF DEPRESSION TO A 
MODERN UNDERSTANDING 
The essentialist approach is characterized by the use of classification systems such 
as the Diagnostic and Statistical Manual of Mental Disorders (DSM), elaborated by 
the American Psychiatric Association (APA), or the International Classification of 
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Diseases (ICD), elaborated by the World Health Organization. In this framework, it 
is assumed that mental disorders have a proper and necessary constitutive 
characteristic (i.e., an “essence” which can be of a genetic, neurologic or behavioral 
nature) unique to every individual presenting the psychopathology and by none not 
presenting this psychopathology (Kendler, Zachar, & Craver, 2011). Consequently, 
this approach aims at elaborating precise and clearly defined diagnostic categories 
which will allow to determine to which a patient belongs. The most recent versions 
of the criteria to fulfill to be diagnosed with a major depressive disorder – or episode 
– of the DSM and the ICD are displayed in Tables 1 and 2. 
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A. Five (or more) of the following symptoms have been present during the same 2-week period and 
represent a change from previous functioning; at least one of the symptoms is either (1) 
depressed mood or (2) loss of interest or pleasure. 
[Do not include symptoms that are clearly attributable to another medical condition] 
1) Depressed mood most of the day, nearly every day, as indicated by either subjective report 
(e.g., feel sad, empty, hopeless) or observation made by others (e.g., appears tearful). 
2) Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly 
every day (as indicated by either subjective account or observation). 
3) Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of 
body weight in a month), or decrease or increase in appetite nearly every day. 
4) Insomnia or hypersomnia nearly every day. 
5) Psychomotor agitation or retardation nearly every day (observable by others, not merely 
subjective feelings of restlessness or being slowed down). 
6) Fatigue or loss of energy nearly every day. 
7) Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) 
nearly every day (not merely self-reproach or guilt about being sick). 
8) Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by 
subjective account or as observed by others). 
9) Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a 
specific plan, or suicide attempt or a specific plan for committing suicide. 
B. The symptoms cause clinically significant distress or impairment in social, occupational or other 
important areas of functioning. 
C. The episode is not attributable to the physiological effects of a substance or to another medical 
condition. 
D. The occurrence of the major depressive episode is not better explained by schizoaffective 
disorder, schizophrenia, schizophreniform disorder, delusional disorder, or other specified and 
unspecified schizophrenia spectrum and other psychotic disorders. 
E. There has never been a manic episode or a hypomanic episode. 
Table 1. Criteria for a major depressive disorder – or episode – of the DSM-5 (American Psychiatric 
Association, 2013, pp. 160 - 161). 
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In typical mild, moderate, or severe depressive episodes, the patient suffers from lowering of mood, 
reduction of energy, and decrease in activity. Capacity for enjoyment, interest, and concentration is 
reduced, and marked tiredness after even minimum effort is common. Sleep is usually disturbed and 
appetite diminished. Self-esteem and self-confidence are almost always reduced and, even in the mild 
form, some ideas of guilt or worthlessness are often present. The lowered mood varies little from day 
to day, is unresponsive to circumstances and may be accompanied by so-called "somatic" symptoms, 
such as loss of interest and pleasurable feelings, waking in the morning several hours before the usual 
time, depression worst in the morning, marked psychomotor retardation, agitation, loss of appetite, 
weight loss, and loss of libido. Depending upon the number and severity of the symptoms, a depressive 
episode may be specified as mild, moderate or severe. 
Table 2. Criteria for a depressive episode of the ICD-10 (World Health Organization - WHO, retrieved 
from the WHO website 15.02.20171)  
While both the DSM-5 and the ICD-10 take on a descriptive approach according to 
which individuals are diagnosed if they meet a series of criteria based on a 
constellation of symptoms, some differences are observable on their respective 
diagnostic criteria. For instance, the DSM-5 mentions suicidal thoughts contrary to 
the ICD-10. A “decrease in activity” is essential for the diagnosis of depression in the 
ICD-10 while the DSM-5 does not mention this symptom. These inconsistencies 
already indicate a limitation of the categorical approach (i.e., lack of consensus on 
the essential symptoms of the same mental disorder), which will be developed in the 
subsequent paragraph. 
Until recently, the categorical approach of mental disorders could claim unanimous 
support. But an increasing number of researchers have questioned and criticized 
this approach for several reasons. These criticisms will be briefly mentioned here 
and further developed in the following section with regard to depression. First of all, 
Haslam, Holland, and Kuppens (2012) as well as Kinderman, Read, Moncrieff and 
Bentall (2012) consider that the essentialist approach of psychopathology neglects 
the fact that psychological problems occur along a continuum from normal 
experiences to major mental disorders via less distressing mental states. In 
other words, these authors point out that there is no easy “cut-off” between normal 
experience and disorder. Besides, as stated by Solomon, Haaga, & Arnow (2001), 
Solomon et al. (2001), and Van der Linden (2016), psychological distress can be 
                                                     
1
 http://apps.who.int/classifications/icd10/browse/2016/en#/F30-F39  
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quite important even though the depressed individual does not present the minimal 
threshold (e.g., five symptoms on the DSM-5) to be diagnosed with depression. 
Furthermore, Kendler et al. (2011) evoked the inability of the essentialist approach 
to take into account [1] the variability or the heterogeneity observable in a diagnostic 
category as illustrated by the inconsistencies between the DSM-5 and the ICD-10, 
[2] the high rates of comorbidity between mental disorders, [3] the multiple etiologies 
of a unique mental disorder, and [4] the interactions between causes and 
consequences (i.e., the essentialist approach only considers linear causes for the 
development of the mental disorder without taking the reciprocal interrelationships 
into account). The ensemble of criticisms leads to new conceptualizations of mental 
disorders. The current dissertation only challenges three of the above-mentioned 
criticisms (i.e., the negligence of (1) the continuum of depression – normal 
experiences of sadness to major depressive episode/disorder; (2) the heterogeneity 
of depression; (3) the multiple etiologies of depression) to provide precise answers 
to these issues rather than spread ourselves in several broader questions. Then, 
only these three criticisms will be further discussed in regards to depression. 
A MODERN APPROACH OF DEPRESSION TO OVERCOME THE 
SHORTCOMINGS OF THE ESSENTIALIST APPROACH  
In the foregoing, the criticisms addressed to the categorical approach of 
psychopathology have been formulated. Even though the categorical descriptions of 
mental disorders have been useful at the beginning of the study of 
psychopathologies, some researchers have recently developed new 
conceptualizations and approaches of mental disorders. Overall, these modern 
conceptualizations consist in symptom-based approaches. They also focus on the 
psychological phenomena and processes underlying the diagnostic categories and 
their development. In the following, the conceptualizations of depression which 
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challenge the three criticisms emphasized in the current dissertation are presented 
and discussed. 
From normal experiences of sadness to major depressive disorder: 
The continuum of depression 
A discussion of the unwillingness of the categorical approach to take 
the continuity of depression symptoms into account 
Depressive states seem to occur along a continuum from normal experiences of 
sadness to severe depression as illustrated in Figure 1. Indeed, “depression” 
includes subthreshold or subclinical depressive states characterized by a fewer 
number of symptoms, minor depressive disorder (e.g., dysthymia, depressive 
disorder not otherwise specified) as well as major depressive disorder/episode 








Figure 1. The continuum of depression. 
In the categorical framework, it is assumed that diagnosable cases of depression 
are qualitatively different from limited depressive symptoms or subthreshold 
depression while in the continuity perspective, it is hypothesized that diagnosable 
cases of depression and depressive symptoms only differ in degree of severity rather 
than on their phenomenology (Solomon et al., 2001).  
An increasing number of empirical findings support the relevance of depression 
conceptualized as a continuum. As reported by Solomon et al., 2001, indicators of 
Normal experiences of sadness 
Minor/Mild to moderate depression 
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dysfunction are shared by subthreshold depression and diagnosable one. The extent 
of role impairment (e.g., work and social role functioning disturbances) has been 
proven to be similar in subthreshold depression and in patients with diagnosable 
depression (Pincus et al., 1999; Solomon et al., 2001). Furthermore, subthreshold 
depression and diagnosable depression share syndromal correlates such as an 
elevated risk of future major depressive episodes as well as psychiatric and medical 
comorbidity (Solomon et al., 2001).  
These results have important implications as mentioned by Solomon et al. (2001) 
because they allow the transfer of information concerning etiologies, course, risk 
factors, and treatment response from one condition (i.e., diagnosable depression or 
limited depressive symptoms) to the other one. Further, it legitimates the 
investigation of subclinical samples to understand the active mechanisms in clinical 
samples. 
Even though the continuity perspective seems to offer a more accurate 
understanding of psychological phenomena than the categorical one, its actual 
application requires a deep reform of the usual clinical practice. For instance, the 
use and the interpretation of questionnaires (e.g., Beck Depression Inventory – 
Second Edition (Beck, Steer, & Carbin, 1988), Hamilton Rating Scale for Depression 
(Hamilton, 1960) should be different and focus on the phenomenology of the 
symptoms rather than on cut-off scores differentiating “mild”, “moderate”, and 
“severe” depressed patients. This reform might require important efforts and time. 
Nevertheless, the continuity perspective displays highly interesting characteristics 
even though it needs to be further supported by empirical evidence. Beyond that 
one-continuum perspective, the “two-continua model” also seems quite relevant in 
the questioning of the categorical approach. According to this model, distinct 
continua, evolving simultaneously, exist for well-being (i.e., indicating the presence 
or the absence of mental health/well-being) and mental health problems (i.e., 
indicating the presence or the absence of mental health problems/mental illness) 
(Westerhof & Keyes, 2010). In other words, mental health and mental illness are not 
the extreme ends of the same continuum which distinguishes the “two-continua 
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model” from the unique continuum one. As reported by Westerhof  and Keyes (2010), 
the “two-continua model” is supported by several studies conducted in different 
samples (e.g., American adults and adolescents, Dutch adults, South-African 
adults). Kinderman et al. (2015) also showed that in a large sample of community 
adults, the well-being and mental health problems evolve on distinct continuum since 
they are associated with different causal processes. Besides, from an intervention 
point of view, it is highly probable that the severity of the symptoms alone will not 
determine the clinical intervention provided to a patient, its specific symptoms will. 
Depression or depression(s)? 
A discussion of the unwillingness of the categorical approach to take 
the heterogeneity of depression into account 
The essentialist approach focuses on the “depression” label rather than on 
depressive symptoms: depression is conceptualized as a single condition which is 
determined by the presence of a certain number of symptoms (Baumeister & 
Gordon, 2012). For instance, on the DSM-5, to be diagnosed with depression, one 
is required to present at least five depressive symptoms out of the nine listed ones 
(American Psychiatric Association, 2013), including at least “depressed mood” 
(criteria n°1) or “loss of interest or pleasure” (criteria n°2). Once the diagnosis is 
made, the phenomenology of the symptoms experienced by the depressed 
individual is often forgotten in favor to the global “major depressive disorder/episode” 
label.  
Conceptualizing depression as a consistent syndrome justifies the use of symptom 
sum-scores and thresholds since the emphasis was put on the number of symptoms 
rather than on their phenomenology. In this way, the severity of depression is 
generally estimated by adding up severity scores obtained on assessments of 
depression – either self-reported or other-reported – such as the Beck Depression 
Inventory – Second Edition (Beck et al., 1988) or the Hamilton Rating Scale for 
Depression (Hamilton, 1960). This practice relies on the assumption of “symptoms 
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equivalence” according to which all symptoms are interchangeable and equally good 
indicators of a latent condition (i.e., “depression”) (Fried & Nesse, 2015b). 
Conceptualizing depression as a consistent syndrome has, until recently, impeded 
the investigation of its covert heterogeneity at both clinical and experimental levels. 
From a clinical perspective, we illustrate the impact of this conceptualization with the 
examples of Karen and Nelle (Table 3), who both suffer from a moderate depression 
as displayed by an identical score of 23 on the Beck Depression Inventory – Second 
Edition. Even though both Karen and Nelle suffer from a “depressed mood” and “loss 
of interest or pleasure”, clear-cut differences are also observable on their 
symptomatology profile. On the one hand, Karen mostly complains of symptoms of 
a cognitive nature such as pessimism, past failures, self-criticalness, and 
worthlessness. On the other hand, Nelle mostly complains of symptoms of a somatic 
nature such as sleep and appetite disturbances, tiredness and fatigue, and loss of 











Tiredness and fatigue 
Loss of interest in sex 
Table 3. Clinical illustrations of the limits of the conceptualization of depression as a consistent syndrome. 
From an experimental perspective, the unwillingness of the essentialist approach to 
take into account the heterogeneity of depression also led to disappointing empirical 
results as demonstrated by two recent large trials concerning (1) the efficacy of an 
antidepressant drug, and (2) the interaction between the presence of the serotonin 
transporter promoter gene polymorphism (5-HTTLPR) and adverse life event (e.g., 
childhood maltreatment, medical conditions) as an increased risk of depression. As 
far as the efficacy of the antidepressant drug is concerned, Gaynes et al. (2009) 
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showed that only 30% of a sample of more than 4000 depressed patients remitted 
after a second-generation antidepressant treatment. Moncrieff and Kirsch (2005) 
also reminded that antidepressant drugs do not display higher clinical effect than 
placebo drugs. Regarding the interaction between the presence of the serotonin 
transporter promoter gene polymorphism (5-HTTLPR) and an adverse life event as 
increasing the risk of depression, it took a sample of more than 40 000 subjects to 
confirm the actual existence of such an interaction (Karg, Burmeister, & Shedden, 
2011). These results might be explained by the heterogeneity of depression. Indeed, 
it seems highly probable that the clinical benefits of treatment or the causal role of 
risk factors were difficult to underline because participants in both studies were so 
different from each other (Ostergaard, Jensen, & Bech, 2011). Actually, modern 
approaches of depression, which are further developed below, showed that 
depressive patients with different profiles responded differently to antidepressant 
medication (e.g., Schacht, Gorwood, Boyce, Schaffer, & Picard, 2014). These results 
provide further support and argument to research focusing on subtypes of 
depression. These studies present the interest of delineating profiles of depressive 
individuals which might respond quite differently to treatment modalities (Baumeister 
& Gordon, 2012). Moreover, some psychiatrists (e.g., Pitchot, 2016) advocates for a 
personalized medicine for the treatment of major depression (i.e., medication should 
be selected with regard to the specific symptoms displayed by the patient). 
In the following, empirical evidence showing the heterogeneity of depression as a 
function of symptoms and gender are presented and discussed. Empirical evidence 
concerning the heterogeneity due to risk factors will be briefly addressed in the 
discussion about how differently depression develops. 
Heterogeneity as a function of symptoms 
Depression is characterized by the diversity of its symptoms which can be of a 
cognitive, behavioral, affective, or somatic nature. So, a certain willingness to 
determine subtypes, or “profiles”, of depression has existed for a long time as 
reported in the meta-review conducted by Baumeister and Gordon (2012). This 
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meta-review focused on reviews on “depressive subtypes” which were published 
between 2000 and 2011. Based on 754 eligible reviews, fifteen subtypes of 
depression have been identified as showed in Figure 2. They can be divided in five 
broader categories (i.e., symptom-based subtypes, aetiologically-based subtypes, 
time of onset-based subtypes, gender-based depression, and treatment resistant 
depression). These subtypes are not necessarily distinct from each other or mutually 
exclusive (e.g., a depressive individual might experience early onset anxious 
depression) (Baumeister & Gordon, 2012). Indeed, substantial overlaps in terms of 
experienced symptoms, aetiologies and time of onset are observable (e.g., 
reproductive depression and female depression are actually quite similar).  
 
 
Figure 2. Subtypes of depression retrieved from (Baumeister & Gordon, 2012, p. 129). 
Although the approach presented by Baumeister and Gordon (2012) is interesting, 
it is important to note that some subtypes of depression have been determined based 
on a consensus between clinicians (e.g., anxious depression) rather than data-
driven. In order to overcome this shortcoming, different authors addressed the 
heterogeneity of depression through statistical analyses (i.e., data-driven subtypes 
Aetiologically-based: 
 Adjustment disorder 
 Reproductive depression 
 Organic depression 
 Early trauma depression 
 Perinatal depression 
 Drug induced depression 
Symptom-based: 
 Melancholia  
 Psychotic depression 
 Atypical depression 
 Anxious depression 
Time of onset-based: 
 Early onset depression  
 Late onset depression 
 Seasonal affective 
disorder 
Gender-based: 
 Female depression 
Treatment response-based: 
 Treatment resistant depression 
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of depression) and large samples. Their reflections and results are discussed in the 
following. 
Some authors (e.g., Fried, Ostergaard, Zimmerman) focused deeply on the DSM-5 
criteria and emphasized that only the first criterion is composed of a unique 
symptomatic facet (i.e., depressed mood): all of the other DSM-5 criteria include 
distinct (i.e., diminished interest OR pleasure; worthlessness OR excessive guilt OR 
inappropriate guilt; fatigue OR loss of energy; diminished ability to think OR 
concentrate OR indecisiveness; recurrent thoughts of death OR recurrent suicidal 
ideation), nay opposite symptoms of depression (i.e., weight loss OR weight gain; 
insomnia OR hypersomnia; psychomotor agitation OR retardation). Then, if all 
depression criteria are taken into account separately, a multiplicity of symptoms 
combinations theoretically seems to exist, questioning the assumed unique 
“syndrome of depression”. As a matter of fact, when only the nine DSM-V criteria are 
taken into account, there are 227 different ways to be diagnosed with major 
depressive disorder (i.e., number of different combinations when the number of 
symptoms is ≥ 5) (Fried & Nesse, 2015a; Ostergaard et al., 2011; Zimmerman et al., 
2015). When considering the extremes of sleep, appetite and psychomotor changes 
separately, Fried and Nesse (2015a) announced the possibility of 945 combinations 
of symptoms while, when all components of the criteria of depression are taken into 
account, the number of possible combinations of symptoms raises to 16 400. 
Consequently, it seems quite obvious that two individuals labelled as “depressed” 
might actually have no symptoms in common even though they might have the same 
score on assessments of depression (e.g., BDI-II) such as illustrated by the cases of 
Karen and Nelle. These numbers clearly indicate that depression might theoretically 
be conceptualized as a heterogeneous disorder. To assess the relevance of such a 
conceptualization of depression, Fried and Nesse (2015a) investigated a sample of 
3703 depressed outpatients (63% were women; Mage = 41.2, SD = 13.2) to evaluate 
the actual presence of the variety of profiles in such a large sample. Based on the 
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Quick Inventory of Depressive Symptoms (QIDS-16)2, they identified 1030 unique 
symptom profiles with an average of 3.6 individuals per profile. Their results also 
indicated that 13.5% of the sample (n = 501) displayed a unique profile of depressive 
symptoms, different from profiles of all other individuals. Furthermore, Fried and 
Nesse (2015a) showed that the most frequent profile (i.e., low levels on all 
symptoms) was only met in 1.78% of the sample (n = 66). It is noteworthy that 
depression severity does not account for the observed heterogeneity of symptoms 
profiles. Indeed, Fried and Nesse (2015a) assessed the presence of different profiles 
in patients reporting the same number of depressive symptoms (i.e., six symptoms 
since it was the median number in the full sample of participants). They showed that 
in these 569 adults, 188 profiles were observable with a mean of 3 patients per 
profile.  
Even though it has been particularly observable over the last two decades, the 
ambition to highlight data-driven symptoms profiles is also observable in oldest 
studies using a cluster-analysis approach. The first study using this statistical 
procedure was conducted in 1980 by Andreasen, Grove, and Maurer (1980). They 
assessed a mixed sample of minor depressed inpatients (n = 8; 4 females; Mage = 
29.9, SD = 10.1) and major ones (n = 78; 55 females; Mage = 33.50, SD = 15.0) with 
the Schedule for Affective Disorders and Schizophrenia (SADS). With all patients 
collapsed, they identified three clusters of depressed individuals. More recently, 
Schacht et al. (2014) examined a large sample of patients with major depressive 
disorder (n = 6723; 4419 female). Based on the Hamilton Depression Rating Scale 
(HAMD-17), they evidenced five different clusters (i.e., “lack of insight”, 
“sleep/sexual/somatic”, “typical major depressive disorder”, “gastrointestinal/weight 
loss”, “mild major depressive disorder”). They also found that depressed patients 
from three clusters (i.e., “sleep/sexual/somatic”, “typical major depressive disorder”, 
“gastrointestinal/weight loss”) benefited more from antidepressant medication than 
                                                     
2
 Symptoms assessed: sad mood, loss of energy, concentration problems, insomnia, loss of 
interest, appetite problems, self-blame, weight problems, psychomotor agitation, 
psychomotor retardation, suicidal ideation, hypersomnia 
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the other ones. Hybels, Landerman, and Blazer (2013) focused on older community 
adults (n = 3345; 2203 females; Mage = 73.1, SD = 6.4). Based on the Center for 
Epidemiologic Studies-Depression Scale (CES-D), they found three clusters of 
depressive individuals. Finally, Guidi et al. (2011) focused on medically ill patients. 
They assessed 198 patients (62.6% were female; Mage = 45.79, SD = 14.39) with 
the Structured Clinical Interview for DSM-IV and found two clusters of depressives 
in medically ill patients (i.e., depressed somatizers, irritable/anxious depression). 
The identified clusters in these studies are dissimilar. The use of different 
assessment tools which focus on different aspects or symptoms of depression might 
account for the lack of similarities. For instance, contrary to the BDI-II, the CES-D 
investigates relationships with others, the HAMD-17 investigates anxiety symptoms 
(e.g., somatic anxiety, hypochondriasis), and the Structured Clinical Interview for 
DSM-IV questions circumstances in which the depressive symptoms appeared (e.g., 
physical illness). Further, contrary to the BDI-II, the HAMD-17 and the Structured 
Clinical Interview for DSM-IV consist in hetero-assessments of the depressive 
symptomatology. The lack of similarities might also be explained by the 
determination of the clusters based on different variables (i.e., presence of the 
symptoms versus severity of the symptoms). Finally, the lack of similarities between 
the clusters might also be due to the influence of circumstantial factors. For instance, 
Hybels et al. (2013) examined an older sample, Guidi et al. (2011) examined patients 
suffering from a medical illness. Nevertheless, empirical support to the heterogeneity 
of depression in terms of symptomatology profiles has been provided. 
In agreement with the empirical evidences discussed above, it seems that 
conceptualizing depression as a multiplicity of syndromes and symptomatology 
profiles would be more correct than conceptualizing depression as a unique 
syndrome. In other words, it seems that a multiplicity of depressions exists rather 
than a unique syndrome of depression. Even though these findings enlighten the 
understanding of depression, their inconsistency from a study to another raises 
questions. Indeed, while clustering-studies assessed similar symptoms in similar 
samples, their results are quite different. Further, apart from the study of Schacht et 
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al. (2014), the previous clustering studies did not provide any clinical leads on the 
utility of considering the subtypes of our depressed patients. Then, novel research 
based on a well-built methodology addressing the shortcomings of previous work is 
needed. 
Heterogeneity as a function of gender 
Gender differences in depression have long been a subject of discussion. The first 
differences are of an epidemiological nature. Even though depression is frequent in 
the whole population, women show higher prevalence rates than men. Specifically, 
prevalence rates are almost twice as high in women in comparison to men, and this 
from adolescence on (Hilt & Nolen-Hoeksema, 2014; Gordon Parker & Brotchie, 
2010). For instance, in Europe, a prevalence of 16 depressive episodes per 100 000 
in men and of 27 in 100 000 in women is reported (Üstün, Ayuso-Mateos, Chatterji, 
Mathers, & Murray, 2004). Furthermore, the duration of a depressive episode is 
usually longer in women than in men, women experience earliest onset of their first 
depressive episode, and generally suffer from more frequent recurrences of 
depression than men (Hilt & Nolen-Hoeksema, 2014; Marcus et al., 2005; Smith et 
al., 2008). Moreover, gender differences can be observed in regards to patterns of 
comorbidity between depression and other mental disorders (Hilt & Nolen-
Hoeksema, 2014). For instance, Hilt and Nolen-Hoeksema (2014) and Marcus et al., 
2005) reported that, compared to men, depressed women are more likely to also 
suffer from anxiety disorders while men are more likely to suffer from substance 
abuse (e.g., alcohol or drugs) disorders. Finally, regarding suicide, women are more 
likely to report suicide attempts while men are much more likely than women to pass 
away by suicide (Hilt & Nolen-Hoeksema, 2014; Marcus et al., 2005).  
Beyond these epidemiological differences, a certain number of studies, as reported 
in Parker and Brotchie (2010), investigated the phenomenology of depression as a 
function of gender to highlight potential symptomatology differences. Although these 
studies generally did not show any gender differences, mixed results have also been 
reported. Indeed, some studies reported gender differences in the experienced 
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symptoms (e.g., Kornstein et al., 2000; Parker & Brotchie, 2010; Smith et al., 2008) 
while other did not report any (e.g., Marcus et al., 2005; Parker, Fletcher, Paterson, 
Anderson, & Hong, 2014) as showed in Table 4. The heterogeneity of the 
assessment methods (e.g., clinical interviews, clinician-rating scales, self-rating 
scales) and the application of different definitions of depressive symptoms might 
explain the absence of results consistency (Smith et al., 2008). 
Interestingly, studies examining gender differences on depressive symptoms took 
some symptoms (e.g., “interpersonal sensitivity”) which are not listed in the 
categorical classifications such as the DSM-5 or the ICD-10 into account. This 
strengthens the questioning of the categorical approach to mental disorders.  
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 Women  Men 
Cognitive symptoms    
• Self-reproach  >5  
• Worthlessness   >1  
Affective symptoms    
• Tearfulness   >1  
• Interpersonal sensitivity  >4  
Somatic symptoms    
• Hypersomnia  >1, 5  
• Tiredness   >1  
• Hyperphagia   >1  
• Weight gain  >1, 4  
• Weight loss  =3, 4  
• Tension   >1  
• Somatic pain   >1  
• Anxiety/somatization  >²  
• Sleep changes  >²  
• Psychomotor retardation  >²  
• Psychomotor agitation  <4  
• Anergia  >3  
• Increase in appetite  >4  
• Decrease in energy  >4  
• Somatic and gastric 
complains 
 >4  
• Sympathetic reactivity  >4  
• Decrease in libido   >5  
• Diurnal variation of the 
mood 
 >5  
• Initial insomnia  <5  
Others     
• Guilty feelings  >1  
Table 4. Gender differences in depressive symptoms. 
1 (Parker & Brotchie, 2010), 2 (Kornstein et al., 2000), 3 (Parker et al., 2014), 4 (Marcus et al., 2005), 5 
(Smith et al., 2008) 
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Different aetiologies leading to depression 
A discussion of the unwillingness of the caterogical approach to take 
the multiple aetiologies of a unique mental disorder into account 
The essentialist framework fits in the biomedical approach of mental disorders. It 
thus assumes the existence of one unique aetiology or causal agent (i.e., synaptic 
or intracellular processes) leading to the development of a mental disorder (Kendler 
et al., 2011; Kinderman, 2005). Because of this specific focus on biomedical 
features, the categorical approach of mental disorder does not take into account the 
apparent multiplicity of possible provoking events of depression or multiple causal 
processes leading to this disorder (Kendler et al., 2011). Even though biomedical 
explanations of the development of mental disorder are of interest, relying on these 
sole explanations will be partial and scientifically inadequate as mentioned by 
Kinderman (2005). Indeed, this assumption has revealed its limitations through the 
observation that depression can develop after a plethora of events in one’s life, as 
presented below, but one can also start to feel depressed without any provoking 
event. In other words, reducing the occurrence of a mental disorder to a single cause 
(i.e., biology) may impede the identification of other important causes or risk factors 
(Baumeister & Gordon, 2012). Since then, in 2005, Kinderman emphasized the 
relevance of psychological approaches to mental disorder because they offer 
alternative perspectives to the biomedical ones while being able to integrate the 
knowledge which was obtained through these previous approaches. 
Depression is undeniably characterized by biological factors of a genetic or a 
neurobiological nature (Nevid, Rathus, & Greene, 2009; Thase, Hahn, & Berton, 
2014). First of all, genetic factors seem to play an important role in the vulnerability 
to depression. To reach this conclusion, several studies have been conducted in 
samples of monozygotic and dizygotic twins. As summarized by Barlow and Durand 
(2007) and Nevid et al. (2009), these studies evidenced that when one of the twins 
suffers from depression, the other twin in monozygotic pairs has two to three times 
more chances to suffer from this psychopathology in comparison to dizygotic pairs 
whether they lived in the same environment or not (Pinel, 2007). To put it differently, 
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in identical twins, the chance to develop depression when one of the twins suffers 
from this mental disorder reaches a rate of 45.6% while the rate is 20.2% in dizygotic 
twins. Furthermore, recent studies showed an association between a variation of the 
gene 5-HTTLPR and environmental factors (i.e., stressful life events) in the increase 
of the risk of developing depression (Nevid et al., 2009). With respect to 
neurobiological factors, research first focused on abnormalities in the activity of 
neurotransmitters and more specifically in regards to the level of serotonin (Nevid et 
al., 2009). As presented by Barlow and Durand (2007), empirical evidence 
highlighted the low rate of serotonin as essential in the development of a mood 
disorder. But this low rate will lead to a mood disorder through its interaction with the 
noradrenalin and the dopamine. Since the function of the serotonin is to regulate and 
modulate our emotional reactions as well as to regulate the functioning of the other 
neurotransmitters, its low levels will induce a dysregulation in the functioning of both 
the noradrenaline and the dopamine. Research has thus focused on brain 
abnormalities and it has shown that the prefrontal cortex of depressive individuals 
displays a decreased activity in comparison to healthy control subjects (Nevid et al., 
2009).  
Beyond the disturbance of biological processes, other risk factors of depression have 
been identified and are well-summarized in Mineka  and Vrshek-Schallhorn (2014) 
(i.e., demographic variables – sex, age; personality traits – neuroticism, extraversion; 
early life adversity; previous episodes of depression; family history of depression and 
stressful life events – e.g., relationship break-ups, problems at the workplace or 
moving houses). In regards to demographic variables, as discussed above, being a 
woman increases the risk of depressive episodes. Further, individuals between 29 
and 43 years are at higher risk of developing depression (Kessler et al., 2014). 
Concerning personality traits, depression is highly correlated with neuroticism 
(Mineka & Vrshek-Schallhorn, 2014) while mixed results are reported on the 
relationship between depression and low extraversion (Bienvenu et al., 2001; 
Watson, Gamez, & Simms, 2005). Concerning early life adversity, childhood 
maltreatment predict the occurrence and persistence of depressive episodes (Nanni, 
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Uher, & Danese, 2012). With regard to family history of depression, it has been 
established that individuals with a relative suffering from depression are at higher 
risk of suffering from this mental disorder (Klein, Shankman, Lewinsohn, Rohde, & 
Seeley, 2004; Mondimore et al., 2007). Finally, stressful life events such as romantic 
break-up or job issues are well-known to precipitate the onset of depression (e.g., 
Muscatell, Slavich, Monroe, & Gotlib, 2010; Tennant, 2002). Further, severe life 
stress events seem to be positively associated with suicidal ideations (Monroe, 
Harkness, Simons, & Thase, 2001). 
In agreement with the assumption of the heterogeneity of depression, some studies 
have been conducted to investigate the differential relationships between risk factors 
and depressive symptoms (e.g., Cramer, Waldorp, van der Maas, & Bordboom, 
2010; Hasler et al., 2004; Hasler & Northoff, 2011). Results indicate that different 
depressive symptoms can have different risk factors reflecting different aetiologies. 
For instance, Fried, Nesse, Zivin, Guille, and Sen (2013) investigated a sample of 
1289 medical interns (672 females) for a 2-year period (i.e., residency which is 
known to be a stressful period). Participants were asked to complete the Patient 
Health Questionnaire (PHQ-9)3 and to provide general and personality information 
before starting their internship. Then, they were asked to complete the PHQ-9 at 3, 
6, 9, and 12 months of their first year of residency. Fried et al. (2013) showed that 
the different risk factors had different impacts on the depressive symptoms as 
showed in the Figure 3. For example, concentration difficulties and suicidal ideation 
were predicted by stressful life events and childhood stress; psychomotor retardation 
was also predicted by childhood stress. 
                                                     
3
 Little interest or pleasure in doing things, feeling depressed or hopeless, sleep problems, 
feeling tired, appetite problems, self-blame, trouble concentrating on things, moving or 
speaking slowly/being fidgety or restless, suicidal ideation 
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Figure 3 retrieved from Fried et al. (2013, p. 2072). Standardized regression coefficients of six risk factors 
on changes of nine depression symptoms during residency, as estimated by the heterogeneity model. 
Thickness of lines indicates strength of regression weigts. Green lines represent positive regression 
weights, red lines negative ones; sex was coded 0 = male, 1 = female. s1, interest, s2, depressed; s3, 
sleep; se4, fatigue; s5, appetite; s6, self-blame; s7, concentration; s8, psychomotor; s9, suicide. 
Overall, empirical evidence confirms the existence of a multiplicity of causes of 
depression. Given this apparent multiplicity of causal factors to the development of 
mental disorders, Kinderman (2005) suggests to use cases conceptualization, i.e, 
trying to explain why people are experiencing difficulties on the basis of information 
retrieved during the assessment process (Kinderman, 2005). It consists in listing the 
psychological problems and their nature and potential causes and origins. In the 
following, the psychological conceptualization of mental disorder developed by 
Kinderman (2005) is presented. According to him, this conceptualization model can 
help elaborate cases conceptualization in clinical settings. To our knowledge, Peter 
Kinderman is the only one to offer an alternative to bio-psycho-social 
conceptualization. Further, he assessed the relevance of his conceptualization in 
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large samples of adults. Finally, he also focused on psychological variables (i.e., 
depression) which are the main focus of the current dissertation. 
The mediating psychological processes model of mental disorder by Peter 
Kinderman 
In 1980, Georges Engel developed the “biopsychosocial model” of mental disorder 
which aimed at challenging the strictly biomedical theories accounting for the 
development of psychological problems. In the biopsychosocial framework, mental 
disorders are conceptualized as the result of both physical elements (i.e., a biological 
nervous system) and psychosocial elements (i.e., relationships, family, community, 
and the wider society): multiple causes can simultaneously lead to the development 
of a mental disorder. Based on the latest, Kinderman (2005) elaborated a new model 
which included the role of a novel variable, i.e., the mediating role of psychological 
processes. In light of the central role of this variable, it seems essential to define the 
concept of “psychological processes” before presenting the model elaborated by 
Peter Kinderman. 
Definition of « psychological processes » 
To date, the notion of “psychological processes” remains quite unclear. Actually, 
different authors have their own definition of this concept which renders the 
conceptualization of “psychological processes” quite confusing. In the following 
section, we attempt to give a clear and straightforward view of “what is” a 
psychological process, combining the different conceptualizations elaborated by the 
different researchers in the field. 
First of all, it is important to remind that psychological processes are normal in nature 
but can somewhat be disturbed. Philippot (2016) stated that a psychological process 
is dynamic per se, that is it implicates an input and the modification of this input 
resulting in a change in the output. Furthermore, psychological processes are 
malleable, which means that their nature or that the intensity of their activation can 
be altered (Philippot, 2016). As a result, psychological processes are also 
observable (i.e., directly through clinical interview or indirectly through 
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questionnaires or standardized assessments) which turns them into possible targets 
of psychological interventions (Philippot, 2016).  
Mansell, Harvey, Watkins, and Shafran (2004, p. 182) stated that a psychological 
process is “an aspect of cognition (e.g., attention, thought, memory, and reasoning) 
or behavior (e.g., avoidance) that may contribute to the maintenance of a 
psychological disorder”. Van der Linden (2016) and Kinderman, Schwannauer, 
Pontin, and Tai (2013) added that psychological processes can also be of a 
metacognitive, motivational, or emotional nature. Importantly, psychological 
processes are also understood as responsible for the appearance of a psychological 
disorder (Mansell et al., 2008; Philippot, 2016). In the first definition elaborated by 
Harvey, Watkins, Mansell, and Shafran (2004), psychological processes are intra-
individual. According to Nef, Philippot, and Verhofstadt (2012), psychological 
processes can also be inter-individual or relational. It is important to precise that the 
inter-individual processes fall into the same categories as the individual ones. In the 
current dissertation, we will only focus on the intra-individual processes.  
As mentioned by Philippot (2016), in order to be clinically functional, the definition of 
psychological processes should be accompanied by a classification of the different 
psychological processes which are empirically elaborated as markers of 
psychological disorders. Table 5, adapted from Philippot (2016), summarizes these 
psychological processes which are classified by the general categories evoked in 
the above-mentioned definitions. 
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Category and subcategory Intra-individual 
Cognition  Attention  e.g., self-focused attention, selective (intern or extern) attention, 
attentional avoidance 
 Thought  e.g., intrusions, negative repetitive thoughts, thought suppression, 
metacognitive beliefs, metacognitive awareness, source monitoring 
 Memory e.g., selective (intern and extern) memory, overgeneral memory, 
avoidant encoding and retrieval, recurrent memories, memory 
distrust 
 Reasoning  e.g., interpretational reasoning, attributions, expectancies and 
heuristics, emotional reasoning, covariation bias, confirmation bias, 
data gathering 
Metacognition  e.g., “pure” meta-cognitions, self-representations/identity (self-
esteem, self-efficacy) 
Behavior   e.g., escape and avoidance, safety behavior 
Motivation   e.g., approach/avoidance motivation 
Emotion/affective e.g., appraisal, emotion responses, emotion regulation 
Table 5. Categories of psychological processes and examples. 
Even though some authors have given apparently “clear-cut” definitions of 
psychological processes, we should note that this concept remains quite unclear 
because there is no real agreement about what a psychological process is: the 
elaboration of a definite conceptualization is still ongoing. The evolution of this 
conceptualization might be illustrated via the comparison of two publications 
elaborated by the same research team in the Catholic University of Louvain-la-
Neuve. First, in 2012, Nef et al. gave a classification of psychological processes 
including five categories, namely “experiential avoidance”, “cognitive deficits and 
dysfunctions”, “ability deficits”, “interpersonal processes and patterns”, and 
“motivation”. In 2016, the last author of this publication, Philippot (2016) established 
a new classification of the psychological processes, which was quite different from 
the one he had previously devided and which seems more robust. The presentation 
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of the abovementioned psychological processes mostly relies on the latest 
formulation of Philippot (2016). 
Moreover, as underlined by Philippot (2016), it is absolutely possible that the same 
psychological phenomena will be seen as a psychological process in a specific 
situation while they will be seen as a symptom or an output in another situation. 
Furthermore, even though a classification of psychological processes is offered, 
these can overlap two or more categories. An example of the “repetitive thought” 
process can easily illustrate this phenomenon. In the classification elaborated by 
Harvey et al. (2004), it is included in the category of thought processes. Yet, several 
researchers consider that repetitive thoughts, especially ruminative ones, fall within 
emotion regulation strategies.  
Even though the notion of “psychological processes” seems promising, the difficulty 
in clearly defining it renders its investigation tedious. Furthermore, it is quite difficult 
to assess psychological processes which are not clearly conceptualized. Indeed, the 
actual assessment of psychological processes mostly relies on self-reported 
questionnaires the results of which might vary importantly depending upon one’s 
mood and one’s interpretation of their own psychological functioning. Consequently, 
there is a need to develop reliable tests to assess psychological processes. In turn, 
this will make the investigation of this interesting notion easier. 
Presentation of the mediating psychological processes model 
The influence of different factors (i.e., biology, environment, adverse life events) on 
the development of mental disorders is well-known, notably through the 
biopsychosocial model of mental disorders (Engel, 1980). Nonetheless, the nature 
of the relationship between these different factors remains unclear, which led Peter 
Kinderman to elaborate a new model which aims at clarifying the precise nature of 
these relationships (Kinderman, 2005; Kinderman et al., 2013). To achieve this, 
Kinderman (2005) and Kinderman et al. (2013) emphasized the essential role of two 
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psychological processes which are known to be implicated in several mental health 
problems (i.e., self-blame, response style – rumination/adaptive/dangerous). 
Kinderman’s model hypothesizes that biological (e.g., genetics, biochemical 
abnormalities, neuroanatomical abnormalities, brain structure functioning), social 
(e.g., poverty, poor housing, unemployment), and circumstantial factors (e.g., 
childhood sexual abuse, bullying, attachment relations with parents, assaults) lead 
to the development of mental disorders only through their conjoint effect of disruption 
of [normal] psychological processes as displayed in Figure 4. The disturbances or 
dysfunctions of psychological processes shape the nature, the extent and the type 
of mental disorder one experiences (Kinderman, 2005). The corollary to this 
hypothesis is that the healthy functioning of psychological processes will prevent the 
harmful effects of biological, social, and circumstantial factors on the development 
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Beyond the focus on the conjoint effect of these causal variables, this model attempts 
to address the interactions between these three causal variables. For instance, 
it is easily conceivable that social factors such as social support alleviate or 
accentuate the impact of circumstantial factors such as work dismissal.  
To make this model more concrete, we need to illustrate it with an example related 
to depression adapted from the seminal article of Kinderman (2005). Levels of 
cerebral serotonin usually decrease during a depressive episode. This might 
influence and disrupt important psychological processes such as appraisal ones 
(e.g., visions and assessments of oneself, one's world and his future). This disruption 
of psychological processes could lead to depressive symptoms. In turn, biological 
factors lead to depression through their impact on psychological processes. Social 
factors (e.g., poverty, social deprivation) might lead to disillusionment, 
hopelessness, and learned helplessness (i.e., psychological processes) which, in 
turn, activate depressive symptoms. Finally, circumstantial factors (e.g., work 
dismissal, harassment) might activate and disturb psychological processes which, in 
turn, will activate depressive affects.  
Recently, Kinderman and his research team (Kinderman et al., 2013) assessed the 
accuracy of his model in a large representative sample (n = 23 397) with structural 
equation modeling techniques. As displayed in Figure 5, they used different manifest 
measures to assess the latent factors of their model. Concerning causal factors, 
“family mental health history” represents biological factors, “circumstances” 
represent circumstantial factors, and “social inclusion (relationships with friends, 
social interaction, relationships with family)”, “relationship status”, “income and 
education” represent social factors. “Self-blame” and “response style 
(rumination/adaptive/dangerous”) represent the latent factor psychological 
processes. Finally, well-being was determined by indices of “psychological well-
being”, “physical well-being”, and “relationships” while mental health problems were 
determined by indices of “anxiety” and “depression”. Kinderman et al. (2013) 
compared two structural models: the first one assesses relationships between causal 
factors and well-being/mental health problems without taking into account the 
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mediating role of psychological processes (Model 1); the second one also assesses 
relationships between causal factors, well-being, and mental health problems but 
also includes the hypothesized mediating role of psychological processes (Model 2). 
Figure 5 represents this second model (no illustration of the first one is available). 
Results supported the hypothesis put forward by Kinderman in 2005 since they 
indicated that Model 1 poorly fits the data while Model 2 presents an excellent fit to 
the data. Even though only two psychological processes were assessed, these 
results provide strong support to Kinderman’s assumption that psychological 
processes play a mediating role between causal risk factors and mental disorders.   
 
 
Figure 5 retrieved from Kinderman et al. (2013, p. e76564). Psychological processes mediate the impact 
of familial risk, social circumstances and life events on mental health. Results of a structural equation 
modle testing the mediating effects of the psychological processes of response style and self-blame on 
the contribution of familial mental health history, relationship status, income and education, social 
inclusion and life events on mental health problems and well-being, with S-B χ² (3, 199, n = 27 397) = 
126,654.8, p < .001; RCFI = .97; RMSEA = .04 (.038 - .039). The path diagram shows completely 
standardized robust parameter estimates which represent the relative contribution of each latent factor to 
the model. All coefficients are statistically significant, p < .001. latent factors are represented by ovals. 
The double headed arrow between mental health problems and well-being represents the correlations 
between latent constructs. 
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The model elaborated and assessed by Peter Kinderman and his colleagues seems 
an interesting alternative to the biopsychosocial conceptualization of mental 
disorders. Nonetheless, since he is the only one to have offered another 
conceptualization, it is complicated to state over its relevance upon another model. 
Further, even though this model benefits from empirical evidence, there is a need for 
replication of these results by another research unit because its fit was only assessed 
by Kinderman’s team.  
Which psychological processes are disturbed in depression?  
In light of the empirical evidence supporting the relevance of Kinderman’s model, it 
seems quite interesting to identify which psychological processes have been proven 
to be disturbed in depressive individuals. As a reminder, psychological processes 
can be of a cognitive, metacognitive, behavioral, affective/emotional, or motivational 
nature. In the following, empirical evidence confirming the disturbances of 
psychological processes in depression as well as their maintaining effect of this 
symptomatology is presented. It is noteworthy that the list of disturbed psychological 
processes presented below does not claim to be exhaustive. 
Regarding cognitive and metacognitive processes, depression initially seems to 
be characterized by disturbances in attention processes. It appears that depressed 
individuals present an attentional bias towards negative information which is 
understood as a difficulty to disengage from negative information (Joormann, 
Siemer, & Gotlib, 2007). Further, it seems that depressed individuals avoid negative 
information less often than control subjects and present a reduced protective bias 
(i.e., attention to positive information) (Bianchi, Schonfeld, & Laurent, 2015a, 2015b; 
Matthews & Antes, 1992; Mingtian, Xiongzhao, Jinyao, Shuqiao, & Atchley, 2011). 
Next, regarding thought processes, depressive individuals usually report difficulties 
in [negative] thought suppression. Indeed, they report more difficulties in 
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suppressing and inhibiting their unwanted thoughts in comparison to non-depressed 
individuals (Harvey et al., 2004).  
There is a profusion of empirical evidence supporting the presence of disturbances 
of memory processes in depression. The first processes concern the presence of a 
mood-congruence bias, a type of explicit selective memory which, in depression, is 
defined as the tendency to recall memories which are congruent with the mood of 
the moment (e.g., one morning you feel depressed and recall the death of your dog 
a few years ago and in the afternoon on the same day you feel better and recall a 
day trip to Pairi Daiza with your friends) (Harvey et al., 2004; Wisco, 2009). 
Depressive individuals also tend to recall [autobiographical] overgeneral memories, 
defined as the tendency to remind non-specific events, lasting more than 24 hours 
(Harvey et al., 2004; Mackinger, Pachinger, Leibetseder, & Fartacek, 2000). Finally, 
depressive individuals suffer from the presence of intrusive memories which are 
unexpectedly very similar to those experienced by individuals presenting post-
traumatic stress disorder (Harvey et al., 2004). 
Before focusing on reasoning processes, it seems quite appropriate to underline 
that, in our opinion, reasoning processes and metacognitive ones are very closely 
linked. Indeed, reasoning processes as well as metacognitive processes both 
involve judging any content. Regarding reasoning processes, depressive individuals 
seem to present interpretational bias: they interpret their experiences with a negative 
overlook. On objective measures of this process, depressive patients present 
disturbances related to the interpretation and the judgment of their environment: they 
report low environmental satisfaction (Carvalho & Hopko, 2011; Lewinsohn, Lobitz, 
& Wilson, 1973). Environmental satisfaction seems particularly relevant to take into 
account because its low rates have been shown to be a more robust significant 
predictor of depression than other risk factors (e.g., stressful life events, gender) 
(Carvalho, Trent, & Hopko, 2011). Furthermore, in freshmen with subthreshold 
depression, environmental satisfaction has been proven to be a mediator of 
relationships between changes in activation and changes in depression after a 
behavioral activation treatment (Takagaki, Okamoto, Jinnin, Mori, Nishiyama, 
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Yamamura, Yokoyama, Shiota, Okamoto, Miyake, Ogata, Kunisato, et al., 2016; 
Takagaki, Okamoto, Jinnin, Mori, Nishiyama, Yamamura, Yokoyama, Shiota, 
Okamoto, Miyake, Ogata, Shimoda, et al., 2016). Moreover, depressive individuals 
present a pessimistic attributional style and reduced positive expectancies for their 
future.  
Even though reasoning and metacognitive processes are closely linked, a specific 
point should be made regarding metacognitive processes and more specifically, self-
representations or identity processes. It is well-established that depressive 
individuals have a poor view of themselves. Indeed, on objective measures of this 
process, they display low self-esteem and low self-efficacy beliefs which maintain 
their depressive symptomatology (Krämer, Helmes, & Bengel, 2014; Orth, Robins, 
Trzesniewski, Maes, & Schmitt, 2009).  
Regarding behavioral processes in depression, it is quite clear that depressive 
individuals are highly avoidant from the earliest form of behavioral models of 
depression. Indeed, depressive individuals withdraw from their activities and become 
quite inactive (Lewinsohn & Amenson, 1978; MacPhillamy & Lewinsohn, 1974; 
Takagaki et al., 2014).  
Regarding emotional processes in depression, depressive individuals present a 
disturbed use of cognitive emotion regulation strategies (Berking, Wirtz, Svaldi, & 
Hofmann, 2014). They use less adaptive emotion regulation strategies than healthy 
individuals (e.g., recurrent thinking such as rumination, self-blame) (Berking et al., 
2014). Moreover, the successful use of adaptive emotion regulation strategies (e.g., 
putting into perspective, positive refocusing) negatively predicts the severity of 
depressive symptoms (Berking et al., 2014; Doron, Thomas-Ollivier, Vachon, & 
Fortes-Bourbousson, 2013). It seems noteworthy that for some researchers (Berking 
et al., 2014), ruminations should be classified as a thought process.  
Regarding motivational processes in depression, depressive patients display 
disturbances in motivation (Krämer et al., 2014; Sherratt & MacLeod, 2013), more 
specifically in approach motivation which is notably determined by the functioning of 
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both the behavioral inhibition system and the behavioral activation system 
(BIS/BAS). These neurobehavioral systems play an important role in depression as 
vulnerability factors to its development and maintenance (Pinto-Meza et al., 2006). 
Deficits in approach motivation are consistent with results showing that an under-
activated BAS maintains depressive symptoms (Kasch, Rottenberg, Arnow, & Gotlib, 
2002; Pinto-Meza et al., 2006).  
Because the emphasis on the role of psychological processes in the development 
and maintenance of mental disorders is relatively new, the collection of empirical 
data on these aspects is still ongoing. This is why we should remain careful when 
we state over the disturbance of psychological processes in depression. Besides, 
some of these experimental studies were carried out in a categorical perspective 
and, consequently, do not fit into the continuity perspective. Moreover, as already 
mentioned above, the majority of the studies relied on self-reported assessments of 
psychological processes which remain the subjective interpretation of the patients of 
their own psychological state. Future studies should develop objective measures of 
the psychological processes to avoid relying on subjective measures. 
CONCLUSIONS 
Until recently, depression was considered as a well-understood mental disorder. 
Nevertheless, different researchers questioned this so-called well-understanding of 
depression through the notification of the important heterogeneity in depressive 
samples. In other words, the categorical or essentialist approach of depression has 
been criticized. To overcome its shortcomings, a more modern conceptualization of 
depression has been put forward. More precisely, evidence supporting the fact that 
depression occurs along a continuum have been presented. Furthermore, the 
heterogeneity of depression in terms of symptomatology profiles (i.e., clusters) and 
gender has been discussed. Finally, a psychological approach which takes the 
multiple aetiologies of depression into account has been presented. This approach 
mostly relies on a recent model elaborated by Peter Kinderman, who has underlined 
the mediating role of psychological processes in the development and maintenance 
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of mental disorders. Consequently, a discussion in regards to disturbed 
psychological processes in depression has been elaborated.  
In light of the shortcomings highlighted in this first chapter, some methodological 
guidelines can be driven to answer our ultimate research question which is “How to 
improve the efficiency of depression care?” To achieve this, it seems essential to 
take the heterogeneity of depression into account and to keep on investigating. This 
will allow clinicians to provide patients with tailor made psychological interventions. 
To render the investigation of the heterogeneity of depression clinically useful in 
terms of symptomatology profiles and gender, future studies should answer relevant 
clinical questions rather than settle for the “observation” of the heterogeneity. To 
enhance our understanding of the heterogeneity of depression, it also seems worthy 
to consider psychological processes, since they play an essential role in the 
development and maintenance of depression. To achieve this, reliable 
questionnaires or tests should be devised. Furthermore, the disturbances of 
psychological processes might also account for the heterogeneity of depression.  
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INTRODUCTION 
In the current dissertation, behavioral formulations of depression are the main area 
of interest. Their theoretical and clinical aspects have benefited from a revival of 
interest which started two decades ago with the work of researchers such as Neil 
Jacobson, Derek Hopko, Christopher Martell and Michael Addis. While a global 
presentation of behavioral formulations of depression will be presented, a particular 
emphasis will be put on the work of Charles Ferster and Peter Lewinsohn because 
their pioneering research led to the development of behavioral treatments of 
depression. More specifically, their work highlighted an essential aspect of 
depression which is the [low] rate of positive reinforcement. Actually, the rate of 
reinforcement is central to the behavioral models of depression. Eventually, the work 
of both Ferster and Lewinsohn allowed the elaboration of a clinical intervention 
known as “behavioral activation”. 
BEHAVIORAL MODELS OF DEPRESSION: HISTORY, DEVELOPMENT 
AND PREMISES 
Beyond the usual symptoms of sadness and loss of energy, one of the most obvious 
aspects of depression concerns depressive individuals’ behaviors. Indeed, 
depression is characterized by a state of general passivity, reduced frequency and 
variability of goal-seeking behaviors, and slackening (i.e., psychomotor retardation, 
reduction in speak fluency) in almost all depressive individuals (Eastman, 1976; 
Ferster, 1973, 1974; Kanter, Cautilli, & Busch, 2005; Lewinsohn, 1975). Actually, 
depressive individuals decrease their engagement in different kinds of activities 
ranging from mandatory ones (e.g., paying the bills) to pleasurable ones (e.g., 
playing sports) as well as increase their engagement in avoidance and escape 
behaviors (e.g., crying, complaining) (Carvalho, Trent, et al., 2011; Ferster, 1973, 
1974; Hopko, Lejuez, Ruggiero, & Eifert, 2003; Lewinsohn, 1975). These 
observations led to the development of behavioral formulations of depression which 
took their roots in the work of Skinner (1953). Before presenting these behavioral 
formulations of depression in further detail, it is important to mention that even 
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though they were elaborated a long time ago, they are still used in their primary form 
and have not been modified recently. 
In the early fifties, Skinner (1953), cited by Kanter, Manos, Busch, and Rusch (2008), 
conceptualized depression as an emotional state in which the decrease of the 
access to positive reinforcements is central. When a change occurs in one’s 
environment or when healthy behavioral routines are disrupted, the individual no 
longer has access to positive reinforcements, partly provided by his social 
environment, which will lead him to emit less behaviors (Kanter et al., 2008; 
Shinohara et al., 2013). This led Skinner to highlight the importance of environmental 
factors in the onset of depression. 
In the early seventies, the initial work of Skinner was taken further by Charles 
Ferster, then by Peter Lewinsohn. Both shared Skinner’s assumption according to 
which a disruption of healthy behaviors routines in vulnerable individuals 
predisposes to the development of depression. 
In the perspective of Ferster (1973), there are two fundamental concepts: “function” 
and “contingencies”. Regarding the concept of “function”, Ferster emphasized the 
necessity to focus on the function of a behavior rather than on its form. This 
fundamental idea led to the development and the utilization of functional analyses in 
behavioral treatments of depression. Functional analyses ultimately permit to tailor 
clinical interventions for each depressive individual since they identify one’s 
problematic behaviors. In other words, functional analyses aim at addressing the 
heterogeneity of depression. 
Regarding the concept of “contingencies”, Ferster (1973) emphasized that (1) every 
behavior occurs in a particular context, and (2) every behavior is reinforced by its 
consequences. This means that context and consequences consist in the 
environmental contingencies of any behavior. In line with Skinner, Ferster 
emphasized the importance of the environment in his conceptualization of 
depression. Consequently, if we want to conceptualize and treat depression, we 
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need to analyze the relationships between depression and the environment as the 
latter plays an essential role in prompting, shaping and maintaining the depressive 
state. More precisely, according to Ferster (1973), depressive behavior is reinforced 
by environmental contingencies which lead to: 
(1) A decrease in the rate of positively reinforced behaviors and activities, 
(2) An increase in the rate of escape and avoidance behaviors of aversive stimuli 
and situations. 
According to Ferster (1973), the lack of positively reinforced behaviors might depend 
on the strength and prominence of escape and avoidance behaviors. Indeed, 
avoiding and escaping from aversive situations impedes the depressive individuals 
to meet positive reinforcements and to accept rewards from their environment. As 
Martell, Dimidjian, and Herman-Dunn (2010) rephrased it: “[Depressive individuals’] 
actions serve the purpose of reducing an aversive state rather than allowing the 
person to engage the environment in such a way that the behavior is naturally 
rewarded and positively reinforced”. 
In the perspective of Lewinsohn’s (1975) view, depression is conceptualized as a 
conditioned passivity which means that depression represents overall fewer 
behaviors. Like Ferster (1973), Lewinsohn (1974) emphasized the low rate of 
positive reinforcements, nay a lack of positive reinforcements, as an eliciting stimulus 
limiting behaviors that typically result in rewards which can cause or maintain 
depression. In his extension of Ferster’s work, Lewinsohn introduced the concept of 
“response-contingent positive reinforcement” (RCPR). The adjunction of the notion 
of “response-contingent” aims at highlighting more strenuously that the 
reinforcement is dependent upon one’s actions (Martell et al., 2010). Accordingly, 
RCPRs are defined as pleasurable or pleasant outcomes following one’s behaviors 
in the environment and increasing the future likelihood of these behaviors. 
Lewinsohn (1974) insisted on the fact that giving a reinforcement to a depressive 
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individual will not necessarily decrease his depression. Rather, the critical aspect of 
a reinforcement is that it is provided contingently to one’s behavior. 
In a nutshell, the low rate of RCPR is a central element in Lewinsohn’s model which 
can emerge from the following (Dimidjian, Barrera, Martell, Muñoz, & Lewinsohn, 
2011; Kanter, Callaghan, Landes, Busch, & Brown, 2004): 
(1) A decrease in the number of potentially reinforcing events for the individual: the 
likelihood of events to reinforce an individual depends on biological and person-
specific historical variables. 
(2) A decrease in the availability of these potentials reinforcers in the environment: 
even though events might reinforce an individual, they may not occur frequently 
enough to shape, strengthen and maintain the non-depressive behavioral 
patterns.  
(3) An inability to experience rewarding contingencies due to inadequate 
instrumental behaviors: even though there could be rewarding contingencies in 
the environment, an individual may not be able to obtain positive reinforcements 
from their social environment because of poor instrumental behaviors such as 
low social skills. Further, individuals may not be able to obtain positive 
reinforcement due to organismic states and traits such as ignorance. 
The subsequent hypotheses were drawn from Lewinsohn’s behavioral model of 
depression (Lewinsohn, 1974): 
(1) Depressive individuals receive less amount of RCPR than non-depressive 
individuals and the amount of RCPR is lower when an individual is depressive 
than when he is not. 
(2) A decrease in RCPR accompanies the onset of depression. 
(3) The severity of the depression and the rate of RCPR covary. 
(4) A decrease in depressive symptomatology is accompanied by an increase in the 
rate of RCPR. 
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Finally, however groundbreaking Lewinsohn’s behavioral model might have been, it 
is open to criticism because it does not address cognitive symptoms such as low 
self-esteem, pessimism, and feelings of guilt. Lewinsohn justified their absence by 
arguing that, in a behavioral framework, cognitive symptoms are assumed to be 
secondary elaborations of other symptoms – e.g., dysphoria – which were elicited 
by the low rate of RCPR (Kanter et al., 2004). 
We have already presented the theoretical approaches of Charles Ferster and Peter 
Lewinsohn. Despite their shortcomings, Ferster’s (1973) functional analysis of 
depression and Lewinsohn’s empirical work of built the foundations of the 
contemporary behavioral models and treatments of depression (Abreu & Santos, 
2008). 
Evidence supporting the behavioral models of depression 
The underlying assumptions of the behavioral models of depression have been 
assessed through a series of studies which were mostly conducted during the 
seventies (e.g., Lewinsohn & Libet, 1972, Lewinsohn & Graf, 1973), MacPhillamy 
and Lewinsohn, 1974). The prominence of the cognitive approach of depression may 
account for the absence of experimental research on the behavioral approach of 
depression over several decades (i.e., from the 70s to the 00s). We will now provide 
an exhaustive overview of the empirical evidence which has emerged from the 
seventies onwards (e.g., Brockmeyer, Holtforth, et al., 2015; Carvalho & Hopko, 
2011). Overall, results have lent weight to the behavioral models of depression. 
Nonetheless, it seems essential to conduct novel empirical studies into behavioral 
aspects of depression. 
First of all, it is relevant to assess the extent to which depressive individuals are 
actually engaged in a low rate of activities (i.e., inactivity) and/or in a high rate of 
avoidance behaviors. Depressive individuals actually report lower levels of activities 
than psychiatric controls and non-depressive individuals (Lewinsohn & Amenson, 
1978; MacPhillamy & Lewinsohn, 1974). More recently, Takagaki et al. (2014) 
showed that individuals with subthreshold depression are more active and less 
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avoidant than depressed individuals. Furthermore, Lewinsohn and Libet (1972) and 
Lewinsohn and Graf (1973) showed a significant positive relationship between mood 
and the number of pleasant activities one engages into. Finally, both Carvalho and 
Hopko (2011), Brockmeyer, Kulessa, Hautzinger, Bents, and Backenstrass (2015), 
and Shudo, Yamamoto, and Sakai (2017) found a positive link between depressive 
symptomatology and avoidance. All these findings confirm the basic assumption of 
behavioral models according to which depressive individuals display lower rates of 
activities and/or higher rates of avoidance behaviors than other individuals. 
Regarding the central aspect of the behavioral models, i.e., the existence of a 
positive relationship between a low rate of positive reinforcements and depression, 
several studies can be discussed. First, MacPhillamy and Lewinsohn (1974) showed 
that depressive individuals report lower levels of obtained pleasure in comparison to 
psychiatric controls and non-depressive individuals. In 1975, Wener and Rehm 
showed that the rate of obtained reinforcement led to differences in depressive 
severity in a sample of female students. Recent results confirm this and show that 
depressed individuals receive less rewards and less positive reinforcements from 
their environment than individuals with subthreshold depression or without any 
depression (Hopko, Armento, Cantu, Chambers, & Lejuez, 2003; Takagaki et al., 
2014). More specifically, lower rates of positive reinforcement lead to higher levels 
of depression. Finally, Rehm (1978) showed that mood depends on pleasant events 
as much as on unpleasant events. More precisely, mood is positively related to 
pleasant events and negatively related to unpleasant events. Armento and Hopko 
(2007) also highlighted links between environmental satisfaction and depression 
which are consistent with the behavioral models of depression (i.e., high levels of 
environmental satisfaction are negatively correlated with depression). Nevertheless, 
results do not suggest any causal relationship between events and mood, which 
prevents any conclusion with regard to the direction of the relationship between 
events and mood. 
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As far as the link between the number of potentially reinforcing events for an 
individual and depression is concerned, MacPhillamy and Lewinsohn (1974) showed 
that depressive individuals display lower number of potentially reinforcing events in 
comparison to psychiatric controls and non-depressive individuals. 
Regarding the relation between instrumental behaviors and depression, studies 
focused mostly on social skills. It is assumed that depressive individuals are less 
socially skillful than non-depressive ones. Depressive individuals actually emit about 
half the rate of interpersonal behaviors than control individuals (Lewinsohn & Libet, 
1972; Lewinsohn & Shaffer, 1971). Moreover, depressive individuals tend to 
distribute their actions towards a reduced number of persons. Depressive individuals 
also present deviant timing of social responses: in comparison to control individuals, 
their social responses were less predictable and less homogeneous. Finally, 
depressive individuals emit less positive reinforcements for the behaviors of other 
individuals which are directed towards them. 
Even though evidence supporting behavioral models of depression is available, 
some research challenged their assumptions. Hammen and Glass (1974) 
investigated the hypothesized causal relation between mood and rate of positive 
reinforcement. They showed that an increase of activation towards reinforcing and 
pleasurable activities did not necessarily alleviate depressive symptoms in 
depressed students. They also showed that depressed students whose increased 
their level of activities actually assessed these more negatively than other subjects. 
These results led Hammen and Glass (1974) to question the overemphasis of the 
behavioral models on overt behaviors. According to them, mediational factors such 
as depressive cognitions and mood could be of interest. Moreover, Sweeney, 
Shaeffer,  and Golin (1982) confirmed these results since they did not highlight any 
causal relation between depression and pleasant/unpleasant events even though 
they underlined correlational relations between these variables. 
Briefly, as mentioned above, it seems essential to conduct new empirical studies 
using different settings to investigate the underlying assumptions of the behavioral 
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models of depression. This could be achieved by using newly developed 
assessment tools such as the Behavioral Activation for Depression Scale – Short 
Form (Manos, Kanter, & Luo, 2011) or the Reward Probability Index (Carvalho, 
Gawrysiak, et al., 2011). 
BEHAVIORAL TREATMENTS OF DEPRESSION: THE ADVENT OF 
“BEHAVIORAL ACTIVATION” 
As presented by Shinohara et al. (2013), the work of Skinner, Wolpe and Eysenck 
made behavioral treatments of mental disorders a dominant force during the fifties. 
Behavioral treatments emphasized the important role of environmental triggers in 
influencing the acquisition and maintenance of behaviors. Regarding depression 
more specifically, behavioral treatments were also based on operant and respondent 
principles. Subsequently, behavioral treatments assume that mood will be enhanced 
through changes in behavioral patterns (Shinohara et al., 2013). In the following, the 
advent of “behavioral activation” intervention is developed. 
Beyond the development of an experimental behavioral approach to depression, 
Lewinsohn and his colleagues designed clinical strategies which aimed at increasing 
access to response-contingent positive reinforcement (RCPR). Concretely, they 
suggested to target factors which are assumed to account for the low rate of RCPR, 
including the availability of positive reinforcement in one’s environment. 
In Lewinsohn’s view, cognition is not directly manipulated, which was considered as 
a major limitation in the behavioral treatments of depression (Hopko, Lejuez, 
Ruggiero, et al., 2003). During the seventies, because of the combination of this 
limitation with the increasing interest in cognitive therapy, behavioral treatments of 
depression were made to look like the cognitive therapies poor cousin. Indeed, 
behavioral tools were included as modules in cognitive therapies targeted at 
cognitive change rather than behavioral change. Incidentally, Beck integrated 
behavioral strategies in his cognitive therapy approach. Even though purely 
behavioral approaches have been forgotten for a while, cognitive-behavioral 
approach helped formalize core behavioral strategies and make them widely 
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available. For instance, the formalization of behavioral strategies through cognitive 
therapy is observable activity monitoring and activity scheduling. In a nutshell, 
though a staunch cognitivist, Beck helped disseminate behavioral treatments of 
depression. 
Although the treatment of depression had relied almost exclusively on cognitive 
therapies for decades, questions concerning the efficiency of behavioral treatments 
remained. True, such treatments have the advantage of being brief and of being built 
on well-established learning principles. The outstanding questions led to several 
studies being carried out to assess whether or not cognitive therapy was more 
effective than behavioral treatments. In this vein, a core work is the component 
analysis of Jacobson et al. (1996), who coined the term “behavioral activation” to 
represent the behavioral module of cognitive therapy. Jacobson et al. (1996) showed 
that behavioral activation alone could account for the recovery from initial 
depression. This result was maintained at two-year follow-up (Gortner, Gollan, 
Dobson, & Jacobson, 1998). 
After the component analysis of Jacobson et al. (1996) and its follow-up, “behavioral 
activation” as a complete treatment approach has been further developed. Two 
different clinical programs were simultaneously designed by two teams of American 
psychologist researchers: (1) Behavioral Activation (BA) of Martell, Addis, and 
Jacobson (2001), and (2) Brief Behavioral Activation Treatment for Depression 
(BATD) of Lejuez, Hopko, and Hopko (2001). For various reasons, this current 
dissertation only focuses on the second program. Firstly, Lejuez, Hopko, and Hopko 
(2001) elaborated a precise treatment protocol which consists in session-by-session 
instructions while Martell et al. (2001) suggested using several tools without 
suggesting a precise protocol. Consequently, BATD is more suitable for 
experimental studies. Incidentally, a higher number of published studies concerns 
BATD rather than BA4. Besides, studies assessing BATD more details regarding 
                                                     
4
 We realized an exhaustive literature review on these two programs which allow us to state 
over the higher number of studies on BATD than on BA. 
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their experimental design (e.g., number and length of sessions). Finally, an important 
number of case studies exist for BATD in comparison to BA. Secondly, in comparison 
to the program developed by Martell et al. (2001), the aim of Lejuez, Hopko, and 
Hopko (2001) was to offer a more behavioral-focused and intensive therapeutic 
approach because they “question whether the inclusion of procedures beyond 
systematic behavioral activation are necessary to engender positive treatment 
outcome among depressive patients” (Hopko, Lejuez, Ruggiero, et al., 2003, p. 706). 
Indeed, BATD premise is that “systematic activation toward positive activities and 
situations will allow patients to develop skills in the natural environment, enhance 
generalizability of treatment gains beyond the clinic, and maximize maintenance of 
gains over time” (Hopko, Lejuez, Ruggiero, et al., 2003, p. 706). Accordingly, they 
only used the components of Jacobson et al. (1996) directly related to “behavioral 
activation” (i.e., activity monitoring, social support seeking, selection and planning of 
activities, planning of rewards). 
Contemporary “behavioral activation” treatments: Focus on the “Brief 
Behavioral Activation Treatment for Depression” 
The Brief Behavioral Activation Treatment for Depression (BATD) is a gradual 
psychotherapeutic process which disrupts depressive routines through structured 
attempts to increase the rate of overt healthy behaviors (Lejuez, Hopko, Acierno, 
Daughters, & Pagoto, 2011; Lejuez, Hopko, & Hopko, 2001). These behaviors are 
assumed to increase the depressive individuals’ access to natural rewarding 
environmental contingencies – positive reinforcements occurring in one’s natural 
environment – which, in turn, might produce an enhancement in thoughts, mood and 
general quality of life (Hopko, Lejuez, Ruggiero, et al., 2003). In this framework, 
“increased activity is perceived as a necessary precursor in the reduction of both 
overt and covert depressed behaviors” (Lejuez, Hopko, LePage, Hopko, & McNeil, 
2001, p. 165). In other words, cognitions and emotions are addressed indirectly 
through the contact with more positive reinforcements for the individual’s overt 
behaviors. Patients and therapists target behaviors which are in the realm of patient 
control and where the environmental context can be manipulated. That is to say, 
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behavioral activation focuses more on the environmental component of depressive 
affects than on the direct modification of the cognitive and non-adaptive schemas. 
Nevertheless, Lejuez, Hopko, LePage, et al. (2001, p. 165) underline that “although 
cognitions are not targeted directly, covert changes produced through activation also 
effectively may be associated with further behavior change”. Even though BATD 
aims at increasing the rate of activities, it is essential to point out that it is more about 
getting engaged in activities than just doing activities. Finally, according to Lejuez, 
Hopko, & Hopko (2001), depressive behaviors are reinforced by long-term rather 
than short-term consequences. They also assume that one’s behavior might be 
controlled by desirable consequences consistent with life values and goals. This 
means that the overarching aim of BATD is to increase the salience and the power 
of long-term consequences by bringing the patient to choose his behaviors. 
Ultimately, BATD leads the patient from an avoidance-based lifestyle to an activity-
based lifestyle. 
Even though BATD is mostly based on behavioral models of depression, Lejuez, 
Hopko, and Hopko (2001) also relied on the “matching law”. According to this theory, 
behaviors are maintained by their consequences (Lejuez, Hopko, LePage, et al., 
2001). Applied to depression, the matching law considers that the time and the effort 
it takes to produce a depressive behavior in comparison to a non-depressive one is 
directly proportional to the relative value of the obtained reward for the depressive 
behavior versus the non-depressive one. This is why the consequences for any 
particular behavior are considered in relation to consequences for all other possible 
instances of behavior. Hence, depressive behavior is not only considered in terms 
of its direct consequences but also in terms of the consequences for healthier, 
alternative behaviors. Based on these behavioral principles, Lejuez et al. (2011) and 
Lejuez, Hopko, and Hopko (2001) argue that environmental manipulations 
engendering behavioral activation are a primary component in the maintenance and 
treatment of depression. Applied to treatment, the model of the BATD assumes that 
an increased contact with reinforcers for healthy behaviors or a decreased contact 
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with reinforcers for depressive behaviors might result in a decrease of depressive 
behaviors along with an increase of healthy behaviors. 
BATD relies on an idiographic approach. Consequently, it takes into account the 
heterogeneity of depression: individual specificities can be considered. It actually 
seems irrelevant to merely apply broad classes of pleasant activities if they do not 
mean anything for a specific client. So BATD aims at understanding functional 
aspects of the behavioral change rather than merely focusing on the increase of the 
rate of pleasant events. Therefore, BATD put forward the relevance and the 
necessity of functional analyses which provide a detailed and accurate assessment 
of the environmental contingencies maintaining depressive behaviors and of one’s 
specific needs and goals. The appropriateness of the change and the actual 
occurrence of a decrease of the symptoms are also assessed over the whole 
treatment. 
Based on these assumptions, BATD is applied in several steps. The first steps of the 
therapy are dedicated to the assessment of depressive behaviors’ functions and to 
the lowering access to positive (e.g., sympathy) and negative reinforcement (e.g., 
escape from responsibilities) for depressive behaviors. Then, attempts to 
systematically increase the frequency of activation towards non-depressive (healthy) 
behaviors are initiated. To do so, the patient conducts a weekly self-monitoring 
exercise. This clinical strategy is known as “activity monitoring”. This exercise serves 
as a baseline assessment of daily activities, it orients patients to the quality and 
quantity of their activities, and it induces ideas for targeted activities during the 
treatment. 
The following steps concern the identification of behavioral goals in major life areas 
(i.e., romantic relationships, education/training, employment/career, 
hobbies/recreation, volunteer work/charity/political activities, physical and 
psychological health issues, spirituality, daily responsibilities). Patients are asked to 
identify life values in these life areas which, in turn, will be transformed into 
behavioral assignments. This clinical strategy, known as “reflection on life values”, 
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was developed by Lejuez et al. (2011) and Lejuez, Hopko, and Hopko (2001). 
However, no rationale has been provided for this exercise and, to date, there is no 
empirical evidence that this reflection gives better results than the previous forms of 
behavioral activation (Shinohara et al., 2013). Besides, the definition and 
conceptualization of “personal values” remains quite unclear. Even though Lejuez et 
al. (2011) and Lejuez, Hopko,  and Hopko (2001) do no clearly state it, the “reflection 
on life values” seems to target disturbances of the self-concept clarity which are 
usually observed in depressed individuals (Huflejt-Łukasik, 2010). With a self-
concept being clarified by this exercise, it is likely that the selected activities (i.e., 
behavioral assignments) will be more valued and will, in turn, increase the probability 
of these assignments to be achieved. Future studies should examine the relevance 
of this exercise to provide empirical support. 
Patients are then invited to elaborate a behavioral assignments’ hierarchy and 
progressively move through this hierarchy. This clinical strategy is known as “activity 
scheduling”. Weekly and final goals are collaboratively determined by the therapist 
and the patient in terms of the weekly frequency and duration of the activity. BATD 
is a short psychological intervention which consists in 8 to 15 1-hour sessions. 
EXPERIMENTAL EVIDENCE IN SUPPORT OF “BEHAVIORAL 
ACTIVATION”  
“Behavioral activation” is considered a well-established, empirically validated 
treatment of depression (Mazzucchelli, Kane, & Rees, 2009; Sturmey, 2009). We 
performed an exhaustive literature review of studies investigating the effects of the 
Brief Behavioral Activation for Depression Treatment. The following paragraphs 
present and discuss the results of the said review. 
“Behavioral activation”, in its earlier forms, has been the subject of investigation since 
the seventies. Yet, as showed by Figure 6, the number of papers dedicated to this 
psychological intervention has constantly and drastically increased since the 
publication of the Jacobson et al.’s (1996) component analysis of the cognitive-
behavioral treatment of depression in 1996. This increased interest in “behavioral 
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activation” seems to coincide with the development of the programs of Lejuez, 
Hopko,  and Hopko (2001) and Martell et al. (2001). As a consequence, from 2007 
to 2015, several meta-analyses have been conducted to assess the efficacy and the 
efficiency of the whole behavioral activation treatment or of its components.  
Figure 6. Number of documents per year concerning “behavioral activation” programs and their 
components, retrieved from Scopus on the 22nd of January 2017 
Although recent meta-analyses concerning behavioral activation programs exist, we 
carried out a detailed literature review for the purpose of the current dissertation. 
This review concerns the studies assessing “behavioral activation” which were 
identified until January 20175. The purpose of this detailed review is to provide the 
most accurate view of the effects of BATD on depression as well as on other 
important psychological issues (i.e., anxiety) or factors (i.e., environmental rewards, 
rumination). Besides, this detailed review includes the use of “behavioral activation” 
in comorbidity cases (e.g., depression and anxiety, depression and cancer), which 
represents a progress in comparison to previous meta-analyses. 
The current review includes studies on BATD or modified versions which were 
identified by different means. We first conducted exhaustive examination of meta-
analyses’ references. Then, we undertook a literature search using Scopus 
                                                     
5
 Only studies published in English or in French are comprised in this review. 
Chapter 2  63 
databases by combining terms indicative of this psychological treatment – i.e., 
behavior(u)ral activation, behavior(u)r therapy – to identify studies that were not 
included in the previous meta-analyses. The results of this literature inspection are 
displayed in Table X1 (Appendix). In this table, studies are presented depending on 
their experimental design: randomized controlled trial, randomized trial, case 
studies, open/pilot studies. 
The first thing we found was that even though “behavioral activation” is investigated 
worldwide, the majority of the studies were conducted in the United States (e.g., 
Armento, Mcnulty, & Hopko, 2012; Daughters, Magidson, Schuster, & Safren, 2010; 
Hopko, Armento, et al., 2011; MacPherson et al., 2010; McIndoo, File, Preddy, Clark, 
& Hopko, 2016; Snarski et al., 2011). It is also worth noting that the majority of the 
studies were conducted by one or more member(s) of the Lejuez, Hopko and Hopko 
team or by close colleagues (e.g., Armento, Collado, Ruggiero). This review also 
shows that “behavioral activation” has been investigated in various samples. Indeed, 
“behavioral activation” has been studied with depressed samples of various ages 
(i.e., adolescents – e.g., Ruggiero, Morris, Hopko, & Lejuez, 2007; students – e.g., 
Gawrysiak, Nicholas, & Hopko, 2009; McIndoo et al., 2016; adults – e.g., Ekers, 
Richards, McMillan, Bland, & Gilbody, 2011; Moshier & Otto, 2017; and seniors – 
e.g., Snarski et al., 2011). Beyond the use of “behavioral activation” for depression 
as the major target of the treatment, this psychological intervention has also been 
used, alone or in combination with other psychological tools, in cases of co-existence 
between depression and another mental or physical disorder (e.g., anxiety disorder 
– e.g., Hopko, Lejuez, & Hopko, 2004; post-traumatic disorder – e.g., Acierno et al., 
2016; cancer – e.g., Hopko, Armento, et al., 2011; diabetes – e.g., Schneider et al., 
2016). This reviews then highlights that, even though the majority of the studies 
investigated “behavioral activation” as an individual therapy (e.g., Delgadillo et al., 
2015; Strachan, Gros, Ruggiero, Lejuez, & Acierno, 2012), it has also been 
investigated in various forms (i.e., group – e.g., Daughters et al., 2008; self-help – 
e.g., Eisma et al., 2015; video-conference – e.g., Lazzari, Egan, & Rees, 2011; 
in/out-patient therapy – e.g., Banducci, Long, & MacPherson, 2014; Moshier & Otto, 
64  Theoretical section 
2017). Further, some research also investigated the feasibility of “behavioral 
activation” as being delivered by non-psychologists (i.e., nurses) (Ekers et al., 2011). 
Moreover, this review shows that the length of the intervention is quite variable as 
the number of sessions ranged from 1 (Read, Mazzucchelli, & Kane, 2016) to 40 
(Schneider et al., 2016). Before focusing on the effects of “behavioral activation” on 
depression and other psychological issues or factors, it is interesting to underline 
that the abovementioned information seem to indicate that “behavioral activation” is 
a rather flexible psychological intervention which can be used with various samples 
and in various contexts. 
Regarding the results of randomized controlled trials and randomized trials, an effect 
in favor of “behavioral activation” treatment is not always observed in the alleviation 
of depressive symptoms. Several studies indeed showed that “behavioral activation” 
is as effective as other psychological interventions (i.e., treatment-as-usual, 
mindfulness-based therapy, problem-solving therapy, supportive therapy) in the 
decrease of depressive symptoms. This is perfectly in line with the results of meta-
analyses. Firstly, Cuijpers, van Straten, and Warmerdam (2007) focused solely on 
activity scheduling, i.e., the core component of behavioral activation. They listed 16 
controlled and comparative studies on activity scheduling. Even though they 
established that activity scheduling is an effective treatment for adults with 
depression (effect size = .87; large), they did not evidence it works better than other 
treatments (i.e., cognitive therapy, supportive therapy, non-directive therapy, 
psychodynamic therapy, counseling, problem solving, relaxation, social skills 
training, antidepressant medication, care-as-usual). Secondly, Mazzucchelli et al. 
(2009) focused on randomized controlled trials of “behavioral activation” (i.e., 
monitoring of activities and mood, scheduling of activities, goal setting, graded task 
assignment, change in immediate environmental contingencies, self-administering 
rewards). They identified 34 studies and showed that, compared to control condition, 
“behavioral activation” was significantly more efficient (effect size = .87) but that, 
compared to other treatments (i.e., control condition, CBT/CT, others), no significant 
difference emerged. Thirdly, in 2010, Mazzucchelli, Kane, and Rees conducted 
Chapter 2  65 
another meta-analysis on “behavioral activation” for well-being which included 20 
studies. They showed that, compared to control conditions and to other treatments, 
“behavioral activation” is a relevant intervention for well-being (pooled effect sizes 
= .52 and .09, respectively). Fourthly, Shinohara et al. (2013), in the context of the 
Cochrane collaboration, showed that there is no significant difference between 
behavioral therapies and other psychological therapies in terms of treatment 
responsiveness, dropouts, remission rates, severity of the symptoms by the end of 
the treatment, anxiety, and social adjustment. Fifthly, Ekers et al. (2014) focused on 
randomized trials assessing “behavioral activation” versus control conditions (i.e., 
waiting-list, placebo, treatment-as-usual) or anti-depressant medication. They 
identified 26 studies and showed that overall, “behavioral activation” gave better 
results than control conditions. In the short term, “behavioral activation” also works 
better than anti-depressant medication. However, we should note that the quality of 
the studies their criteria (i.e., adequate generation of randomization sequence, 
allocation concealment, blinding of assessment, dealing with missing data) and that 
a majority of control conditions consisted in waiting-lists, which might lead to an 
overestimation of the superiority of “behavioral activation”. Ekers et al. (2014) also 
focused on subgroups analysis and showed that the sample (i.e., students, adults – 
including post-natal depression, seniors) did not make any difference, as neither did 
the deliverance mode of the treatment (i.e., individual, group, self-help) nor the 
expertise of the care providers (i.e., specialized therapists, non-specialists) . Finally, 
Ekers et al. (2014) evidenced that the median number of sessions (i.e., eight) is not 
related to effect size of the treatment. 
Regarding the effects of “behavioral activation” on other psychological issues or 
factors in the randomized controlled trials and randomized trials, an effect in favor of 
“behavioral activation” is often observed. Indeed, “behavioral activation” 
outperformed other psychological interventions (i.e., treatment-as-usual, supportive 
therapy) on environmental reward, anxiety, quality of life, and cigarette smoking. In 
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some studies, however, the benefits on rumination, stress, physical activity were 
equal across all treatment modalities. 
Regarding the results of case studies as well as those of open/pilot trials, it is 
evidenced that depressed participants generally experienced an alleviation, nay an 
extinction, of their depressive symptoms. Indeed, effect sizes are usually in the 
moderate-to-large range. Furthermore, results of these open/pilot trials, as well as 
those of case studies, evidenced that “behavioral activation” generally impacts other 
psychological issues or factors and physical issues. For instance, the level of 
activities in which participants engage usually increases after “behavioral activation” 
treatment. “Behavioral activation” also leads to an increase in environmental 
rewards. It also has a beneficial impact on anxiety and post-traumatic stress 
symptoms, quality of life, consumption of cigarettes and medication adherence. 
Effect sizes concerning these variables also are in the moderate-to-large range. 
Moreover, it is noteworthy that, when assessed, these effects seem to be maintained 
at follow-up. 
In a nutshell, as demonstrated by open/pilot trials, experimental research supports 
the efficacy of “behavioral activation” in various samples of depressed individuals 
whatever the form of deliverance of the treatment (i.e., individual, group, self-help, 
video-conference) and the age of the participants (i.e., adolescents, students, adults, 
seniors). Nevertheless, as demonstrated by randomized controlled trials and 
randomized trials, “behavioral activation” does not appear to be a more effective 
treatment of depression in comparison to other often-used psychological 
interventions (i.e., CBT/CT, mindfulness-based cognitive therapy). Even though 
“behavioral activation” does not outperform other psychological interventions on 
depressive symptoms, it seems more effective in the improvement of other 
psychological issues or factors (e.g., environmental rewards, stress, anxiety, 
substance use, work and social adjustment). Notably, studies included in the current 
literature review and in the abovementioned meta-analyses focused primarily on the 
level of behavioral activation, i.e., the level of engagement in activities. They also 
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assessed psychological issues or factors which might be of particular relevance for 
“behavioral activation” such as environmental reward. Consequently, the 
outperformance of “behavioral activation” on these variables might lead to an 
overestimation of its effects. Indeed, the promotion of the specificity of this particular 
psychological intervention would have benefited from an assessment of 
psychological variables on which “behavioral activation” is not expected to have a 
positive impact (e.g., mindfulness, dysfunctional beliefs). The fact that individuals 
suffering from co-existent disorders benefit from this psychological intervention also 
shows that “behavioral activation” might positively impact transdiagnostic variables 
(e.g., repetitive thoughts as experienced in anxiety, PTSD or substance use 
disorders). 
CONCLUSIONS: A CRITICAL LOOK AT “BEHAVIORAL ACTIVATION” 
THROUGH A MODERN PERSPECTIVE ON DEPRESSION  
To sum the content of this chapter up, the behavioral models of depression and the 
underlying assumptions have been described and the empirical evidence to these 
postulates has been presented. The advent of a specific behavioral treatment, 
namely “behavioral activation”, has been developed. A particular emphasis has been 
put on a version of this psychological intervention – the “Brief Behavioral Activation 
Treatment for Depression (BATD)”, elaborated by Lejuez et al. (2011) and Lejuez, 
Hopko, LePage, et al. (2001). Results of empirical studies assessing the efficiency 
of BATD have been discussed. Overall, BATD, whatever its form of deliverance and 
the age of the participants, produces similar positive outcomes (Hopko, Lejuez, 
Ruggiero, et al., 2003). Even though BATD is a well-established treatment of 
depression (Cuijpers et al., 2007; Ekers et al., 2014), its efficiency needs to be 
improved as effects size are generally medium (Hopko, Lejuez, Ruggiero, et al., 
2003). Furthermore, BATD does not appear to be more effective than other 
psychological interventions such as cognitive therapy or supportive therapy. 
Consequently, the specificity of the effects of “behavioral activation” is questioned 
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since other psychological interventions targeting other variables lead to similar 
benefits. 
This chapter also provides food for thought in the search of an answer to our core 
question, namely “How to improve the efficiency of depression care?”. As already 
mentioned by other researchers (e.g., Hopko, Lejuez, Ruggiero, et al., 2003; Santos 
et al., 2017), we need to better understand the process of “behavioral activation” 
(“How behavioral activation works”) which means that the basic behavioral principles 
that make activation effective should be examined. Future studies should thus focus 
on the temporal sequence of change during “behavioral activation” (Santos et al., 
2017). To support the behavioral activation’s mechanism, changes in the mechanism 
variable (i.e., increased activation) should precede changes in the outcome variable 
(i.e., depression). In other words, when depressed patients are less active, they 
should subsequently be more depressed, and vice versa. A better understanding of 
these mechanisms might help improve the efficiency of depression care. This could 
be achieved with the help of multiple-baseline assessment studies. This kind of 
experimental protocol has the advantage of controlling the natural fluctuations of 
variables of interest (e.g., mood, number of activities) before and during the 
implementation of the psychological intervention. Besides, they allow us to 
determine the exact moment of change during therapy. Only a limited number of 
studies on “behavioral activation” have resorted to this kind of experimental protocol 
(i.e., Ekers et al. 2014). And since “behavioral activation” is not more effective than 
other psychological interventions and its effect sizes are medium, we feel it is 
relevant to take the heterogeneity of depression into account. “Behavioral activation” 
might indeed be a more relevant psychological intervention for some depressive 
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The overarching aim of this thesis is to offer a reflection on clinical perspectives with 
a view to improving the efficiency of depression care. This objective seems 
particularly relevant in a society in which the prevalence of depression never ceases 
to increase. By way of example, 33.4 millions of Europeans suffer from depression 
each year. Beyond this important rate, depression disorders lead to significant 
personal consequences ranging from medication or drug abuse, relationship issues, 
social and professional withdrawal and, in the worst case scenario to suicide. Society 
also bears the costs linked to sick leave, hospitalization or reimbursement of medical 
expenses. In Belgium, costs linked to depression amount to 3.5 billion euros each 
year (European Brain Council, 2010). Furthermore, this psychopathology is 
expected to become the first leading cause of burden for all the people and services 
involved by 2030, moving from being the third in 2004 (World Health Organization, 
2017). Due to these important personal and social costs, efficient and accessible 
treatments of depression are essential and required. 
In the previous chapter, “behavioral activation” intervention was presented. A 
specific emphasis was put on the “Brief Behavioral Activation Treatment for 
Depression” elaborated by Lejuez et al. (2011) and Lejuez, Hopko, and Hopko 
(2001). In the light of a modern perspective on depression, which we discussed in 
the first chapter of this dissertation, and although experimental evidence speaks for 
the qualities and benefits of this particular psychological intervention, the 
methodology used in the previous studies may be subject to criticism. In the 
following, these criticisms are presented and addressed regarding the methodology 
firstly, and the modern perspective of depression, secondly. Overall, the research 
conducted over this doctoral journey fit the following rationale: in order to improve 
the efficiency of behavioral activation, it seems relevant to provide further 
experimental evidence to its underlying assumptions (i.e., behavioral models’ 
postulates) and to assess the relevance of its clinical components (i.e., activity 
monitoring, activity scheduling, reflection on life values) while avoiding the previous 
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studies’ shortcomings. Furthermore, it seems essential to integrate depression 
heterogeneity to “behavioral activation”. 
As mentioned above, a series of criticisms can be voiced concerning the 
methodology of the previous studies assessing the effects of “behavioral activation”. 
First of all, in a majority of randomized trials, controlled or not, control groups are 
questionable since they mostly consist in treatment-as-usual (including anti-
depressant medication) and waiting lists. Results obtained with such methodologies 
might lead to an overestimation of the efficiency of BATD. Indeed, when compared 
to other psychological interventions (e.g., problem-solving therapy, exposure 
therapy, mindfulness-based therapy), “behavioral activation” does not seem to be 
more efficient. Moreover, a large number of open trials only investigated BATD 
without comparing it to another kind of intervention. This methodology could also 
lead to overestimating the efficiency of this program. Actually, participants’ 
psychological state usually improves during the psychological intervention because 
such a treatment is provided to them. Future studies should therefore compare 
“behavioral activation” and better control condition. 
Besides, very few anterior studies allow to state over the temporal sequence of 
change during “behavioral activation” while this might provide support to its 
underlying rationale (i.e., changes in activation precede changes in depression). 
Future studies should thus provide us with a better understanding of these 
mechanisms of change. 
As regards the methodology, criticism could also be targeted at the variables 
assessed. In all reported studies, the impact of behavioral activation was 
systematically assessed on depression, since “behavioral activation” was purpose 
made for depressive patients. Remarkably, a variety of scales has been used to 
assess the symptoms of depression (e.g., BDI-II, HAMD-17, CES-D). Though those 
scales aim at addressing the same latent variable “depression”, they all assess 
specific aspects of depression (e.g., the CES-D investigates relationships with 
others, the HAMD-17 investigates anxiety symptoms). Consequently, comparisons 
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between studies should be made with caution. Importantly, other variables of interest 
have not been frequently assessed. More precisely, the primary targets of 
“behavioral activation” (i.e., the level of engagement in activities and of avoidance 
behaviors and the access to environmental rewards) should be systematically 
evaluated. Moreover, to evidence the specificity of the effects of “behavioral 
activation” in comparison to other psychological interventions, variables such as 
mindfulness, which are not the target of “behavioral activation”, should also be 
assessed. To our knowledge, such variables have not been frequently evaluated. In 
a nutshell, future studies should assess the impact of “behavioral activation” on 
different psychological variables and not merely on depressive symptoms. 
Finally, a vast majority of the research assessing BATD has been conducted by at 
least one member of Lejuez’s team. Yet, it is well-known that research results should 
be replicated in different research units in order to minimize the risk of bias, which 
also calls for new studies to be carried out in connection with this particular 
psychological intervention. 
In the light of a modern perspective on depression, we can also strike a note of 
criticism towards the studies which were conducted with regard to BATD. First of all, 
even though “behavioral activation” claimed to be an idiographic approach, it seems 
unlikely that previous studies have fully taken this aspect into account. Indeed, in 
randomized trials, controlled or not, it is unlikely that the participants’ specificities 
were fully considered, i.e., that (1) a functional analysis has been conducted, and (2) 
specific modules have been offered to them. In other words, the efficiency of 
“behavioral activation” programs has been assessed in different populations rather 
than in specific profiles. Yet, it is to be hypothesized that “behavioral activation” might 
be a more relevant indication for some depressive individuals presenting specific 
symptomatology profiles. Future studies should thus integrate the heterogeneity of 
depression and determine for which depressive patients “behavioral activation” 
seems adequate. 
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In a nutshell, experimental studies conducted for the purpose of this thesis aim at 
leading a reflection over how investigating “behavioral activation” treatment and its 
components could improve depression care. This investigation will thus focus on the 
heterogeneity of this disorder and on its phenomenology rather than on its severity. 
The research questions of this dissertation are formulated below. A detailed 
presentation of the different studies which make up the experimental section of this 
thesis is also provided in connection with the research question they address. 
The first two studies aimed at validating French versions of self-reported 
questionnaires which were of relevance for the subsequent studies. Study 1 aimed 
at validating the French version of the Behavioral Activation for Depression Scale – 
Short Form, initially developed by Manos et al. (2011). The authors developed this 
scale in accordance with behavioral models of depression which stated that a 
decrease in the level of engagement in activities (also called “behavioral activation”) 
is usually observed in major depressive disorder. Given that behavioral treatments 
of depression aim at counteracting that mechanism, assessing changes in the level 
of engagement in activities during treatment is of great interest and is the specific 
purpose of the Behavioral Activation for Depression Scale – Short Form. Study 1 
presents the French version of this scale and assesses its psychometric properties. 
Concretely, the Behavioral Activation for Depression Scale – Short Form was 
translated into French through a back-translation procedure, and 504 non-clinical 
adults completed an online survey that was composed of that scale and convergent 
measures (i.e., depression, behavioral activation and inhibition systems). Since the 
initial factor structure of the Behavioral Activation for Depression Scale – Short Form 
presented goodness-of-fit indices which could be improved, exploratory and 
confirmatory factor analyses were performed in two independent samples. Internal 
consistency and convergent validity were also investigated. Study 2 aimed at 
validating the French versions of two self-reported measures: (1) Environmental 
Reward Observation Scale initially developed by Armento and Hopko (2007), and 
(2) Reward Probability Index initially developed by Carvalho, Gawrysiak, et al. 
(2011). Both scales were created to assess environmental rewards which also 
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consist in a core feature of behavioral models of depression. Indeed, low levels of 
environmental rewards have been linked to depression on a number of occasions in 
the scientific literature. Study 2 presents the French version of these scales and 
assesses their psychometric properties. Concretely, the Environmental Reward 
Observation Scale and the Reward Probability Index were translated into French 
through a back-translation procedure, and 466 non-clinical adults completed an 
online survey consisting of these scales and of convergent and divergent measures 
(i.e., depression, anxiety, behavioral activation and avoidance, behavioral activation 
and inhibition systems). As the initial factor structures of both the Environmental 
Reward Observation Scale and the Reward Probability Index presented satisfying 
goodness-of-fit indices, confirmatory factor analyses were carried out. Furthermore, 
internal consistency and convergent validity were also investigated. 
The current dissertation aims at addressing the two following research questions: 
(1) How to integrate depression heterogeneity in relation to “behavioral activation”? 
(2) How to improve the current form of “behavioral activation 
HOW TO INTEGRATE DEPRESSION HETEROGENEITY IN RELATION 
TO “BEHAVIORAL ACTIVATION”? 
To improve the efficiency of depression care, it is essential to identify patients for 
which a specific psychological intervention – in this case, “behavioral activation” – 
seems more relevant than others. In other words, it is essential to offer a tailor-made 
psychological intervention which will be best suited for one particular patient. 
Consequently, the studies addressing the first research question of this dissertation 
relate to an effort to determine clusters of depressive patients (i.e., patients’ profile) 
for which “behavioral activation” seems to be a proper and relevant intervention. 
Study 3 focuses on the heterogeneity of depressive symptoms in relation to 
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“behavioral activation”. Study 4 focuses on the heterogeneity of psychological 
factors in relation to “behavioral activation”.  
Study 3 investigates a sample of 619 adults from community settings and mental 
healthcare centers through a cluster-analysis approach. Clusters of depressive 
individuals were determined on the Beck Depression Inventory – Second Edition. 
Then, the predictive value of behavioral features of depression (namely, inactivity, 
low levels of pleasure and of frequency of pleasant activities) on depression 
depending on cluster-membership was assessed. 
Study 4 investigates the same sample as study 3 (i.e., 619 adults from community 
settings and mental healthcare centers) also by means of a cluster-analysis 
approach. Clusters of depressive individuals were determined on the assessment of 
different psychological factors (i.e., behavioral activation and behavioral inhibition 
systems, self-efficacy, emotion regulation strategies). Then, the way these 
psychological factors covary with clinical targets of “behavioral activation” (i.e., the 
engagement in activities and the access to environmental rewards) was investigated. 
It is worth mentioning that study 4 was designed to address the multiple aetiologies 
of depression. To do so, it focuses on psychological factors which increase the risk 
of depression or maintain this disorder. These psychological factors might be 
considered as psychological by some researchers. Yet, since psychological 
processes are not well-defined, we rather use the term “psychological factor”. 
HOW TO IMPROVE THE CURRENT FORM OF “BEHAVIORAL 
ACTIVATION”? 
To improve the efficiency of depression care, it is firstly essential to assess the 
relevance of the assumptions underlying the development of clinical treatments. In 
the specific case of “behavioral activation”, the core postulate is that increasing 
activation towards activities while decreasing avoidance will be helpful to alleviate 
depressive symptoms. So, behavioral treatments of depression have been 
developed to target both behavioral activation and behavioral avoidance. The first 
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study addressing this research question concerns the predictive value of both 
behavioral activation and behavioral avoidance on depressive symptoms. 
Study 5 focuses on the links between behavioral activation and behavioral 
avoidance as assessed by the Behavioral Activation for Depression Scale – Short 
From, on the one hand, and depressive symptoms as assessed by the Beck 
Depression Inventory – Second Edition, on the other hand. The predictive values of 
behavioral activation and behavioral avoidance on depressive symptoms have been 
investigated by means of multiple regression analyses in a sample of 1169 adults 
from community settings and/or mental healthcare centers. Due to gender-related 
differences in depression, statistical analyses were performed depending on gender. 
To improve the efficiency of depression care, it is also essential to assess whether 
the program in its actual form has a positive impact on its primary targets (i.e., 
depression, engagement in activities, access to environmental reward), but also on 
psychological factors related to these clinical targets. These results will indicate if 
“behavioral activation” needs to be reformed to address some of these psychological 
factors or not. Two different studies investigate these aspects. 
Study 6 assesses the impact of one specific tool of “behavioral activation” that is the 
activity monitoring. To achieve this, depressed patients were recruited and randomly 
assigned to one of two types of three-week self-monitoring: (1) activity monitoring, 
and (2) food intake monitoring. Seventeen adults were assigned to the activity 
monitoring and 13 to the food intake monitoring. A pre- and post-treatment 
assessment and a one-month follow-up assessment were used to compare the 
effects of the two kinds of self-monitoring on depression, behavioral 
activation/avoidance and psychological factors. 
Study 7 consists in multiple-baseline assessment case studies. It assesses the 
impact of the whole “behavioral activation” program on depressive individuals. The 
treatment protocol was based on the Brief Behavioral Activation for Depression 
Treatment elaborated by Lejuez et al. (2011) and Lejuez, Hopko, and Hopko (2001). 
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We organized six one-hour sessions with depressive individuals. Pre- and post-
treatment assessments as well as a one-month follow-up assessment were used. In 
line with the results of Study 3, these case studies allow a reflection regarding 
patients’ profiles (i.e., clusters) for which “behavioral activation” seems to be the most 
appropriate psychological intervention. Next, in line with the results of Study 4, these 
case studies allow for a reflection with regard to the impact of “behavioral activation” 
on depression and its behavioral features, as well as on psychological factors related 
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INTRODUCTION 
Behavioral activation refers to the level of engagement in activities (Cuijpers et al., 
2007). In major depressive disorder (MDD), a decrease in behavioral activation is 
observed. Indeed, depressed individuals less and less engage themselves in 
pleasurable activities (e.g., meeting friends or playing sports) or in domestic ones 
(e.g., cooking or washing). The results of previous studies showed a significant 
relationship between positive mood and a commitment in pleasant activities 
(Dimidjian et al., 2011; Kanter et al., 2010; Lewinsohn & Amenson, 1978). 
Consequently, behavioral treatments of depression aim to increase activation and 
decrease avoidance; this should allow more contacts with positive reinforcement 
and, therefore, improve the individual’s affective state (Cuijpers et al., 2007; Manos, 
Kanter, & Busch, 2010; Mazzucchelli et al., 2010). 
Several scales of depressive symptoms are used to assess MDD’s severity and the 
efficacies of different treatments (e.g., Beck Depression Inventory – Second Edition 
of Beck, Steer, & Brown, 1996; Center for Epidemiologic Studies of Depression of 
Radloff, 1977; Hamilton Depression Scale of Hamilton, 1967). These scales usually 
assess the cognitive features of depression. Indeed, only the Hamilton Depression 
Scale (Hamilton, 1967), which is a hetero-assessment, contains one item that 
assesses a behavioral feature of depression [“Decrease in actual time spent in 
activities or decrease in productivity” (item 7)]. In other words, behavioral self-
assessments of depression are lacking. Because the decrease in behavioral 
activation in depression is well-established, there is a need for behavioral measures 
of MDD. More precisely, measures of behavioral changes during treatments seem 
to be of great interest. Consequently, Kanter, Mulick, Busch, Berlin, and Martell 
(2007) developed the Behavioral Activation for Depression Scale (BADS), a scale 
that aims to assess changes in activation and avoidance during behavioral 
treatments. Measuring changes in activation and avoidance is the key variable when 
judging the efficacy of behavioral treatments of depression (Kanter, Baruch, & 
Gaynor, 2006). This instrument was created to determine the moment when and the 
manner with which depressed patients become more active and less avoidant during 
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treatment (Manos et al., 2011). In 2011, Manos et al. developed a shorter form of 
this scale in order to facilitate a weekly assessment of changes. The Behavioral 
Activation for Depression Scale – Short Form (BADS-SF) was composed to assess 
two factors, which are “activation” and “avoidance”. Thus, Manos et al. (2011) 
selected eight items of the BADS and added one [“I did things that were enjoyable” 
(item 9)]. Exploratory factorial analyses (EFA) that were computed for this scale 
highlighted a three-factor model: “focused activation”, “avoidance” and “general 
activation”. Confirmatory factory analyses (CFA) of this model demonstrated fits that 
could be enhanced. Because a high correlation was found between “focused 
activation” and “general activation” (r = .92), Manos et al. (2011) forced a two-factor 
model: “activation” (focused and general) and “avoidance”. This two-factor model 
also demonstrated poor fit. A one-factor model was tested, but it demonstrated an 
even poorer fit. In spite of these results, Manos et al. (2011) recommend to use the 
BADS-SF total and factors’ scores. Despite its poor fit, the internal consistency (α 
= .82) and construct validity of this scale were satisfying (Manos et al., 2011). Indeed, 
behavioral activation scores negatively correlated with scores of depression, anxiety, 
behavioral inhibition and experiential avoidance. Behavioral activation scores 
positively correlated with dimensions of the behavioral activation system that are 
“drive” and “reward responsiveness” (Manos et al., 2011). 
As the decrease in behavioral activation is one of the main characteristics of MDD 
and one of the main psychotherapeutic targets, having a weekly measure of changes 
in behavioral activation is of great interest for research, as well as for clinical practice. 
Indeed, this kind of measure will allow a continuous assessment of the usefulness 
and of the efficacy of our psychological interventions by assessing changes in 
behavioral avoidance as well as activation during treatments. Therefore, we 
translated the BADS-SF into French in order to offer a reliable measure of behavioral 
activation to French-speaking researchers and clinicians. This translation also aims 
to address the shortcoming of behavioral measures of MDD. The purpose of the 
present study was to examine the psychometric properties of our translation. 
Because the factorial structure of the scale by Manos et al. (2011) demonstrated 
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poor fit, an EFA was first performed. Second, a CFA was computed, according to 
the results of the EFA. Third, descriptive analyses were calculated. Fourth, the 
internal consistency reliability of the BADS-SF was investigated. More specifically, 
relationships between the BADS-SF and the Beck Depression Inventory – Second 
Edition (Beck et al., 1996), the Center for Epidemiologic Depression Studies Scale 
(Radloff, 1977) and the Behavioral Inhibition System/Behavioral Activation System 
Scale (Carver & White, 1994) were examined. The BADS-SF’s total score and 
activation factor score were hypothesized to negatively correlate with depression 
severity and the behavioral inhibition system and to positively correlate with the 
behavioral activation system subscales. The BADS-SF’s avoidance factor was 
hypothesized to positively correlate with depression severity and with the behavioral 
inhibition system and to negatively correlate with the behavioral activation system 
subscales. 
METHOD 
Participants and procedure 
A sample of 504 adults from the general population (375 women; 129 men) 
completed an online survey. Participants were aged between 18 and 69 years old 
(M = 36.10; SD = 13.97). Twenty-two percent were students, 70% were workers, 1% 
was non-worker, 2% were retired and 5% were on sick leave. Thirty-two percent had 
a low level of education, 61% had the legal level of education and 7% had a high 
level of education. Recruitment occurred by email and by announcements on social 
networks. The study’s aim was described, and a link to the online survey was 
provided. The survey included a socio-demographic questionnaire, a French version 
of the BADS-SF and three other questionnaires that assessed depression and 
behavioral systems (i.e., Beck Depression Inventory – Second Edition; Beck et al., 
1996), Center for Epidemiologic Studies Depression Scale (Fuhrer & Rouillon, 
1989), and the Behavioral Inhibition System/Behavioral Activation System Scale 
(Caci, Deschaux, & Baylé, 2007). The administration of these scales was part of a 
larger evaluation process that included other questionnaires. All of the subjects 
participated voluntary and gave their informed consent. The study’s protocol was 
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assessed and approved by the ethical committee of the Psychological and 
Educational Sciences Faculty (University of Liege).  
Instruments  
Behavioral Activation for Depression Scale – Short Form (BADS-SF) 
The BADS-SF is a self-report assessment of the level of behavioral activation and is 
composed of nine items (Manos et al., 2011). Each item is rated on a 7-point Likert-
type scale (from 0 = Not at all to 6 = Completely). The total score is equal to the sum 
of all of the items (items 1, 6, 7 and 8 are reverse scored). Descriptive analyses of 
this scale are presented in the results section (Results). 
A translation of the BADS-SF initial scale was first performed. According to the 
transcultural translation’s procedure (Vallerand, 1989), items were first translated 
into French by the first author and back-translated into English by a bilingual expert. 
Discrepancies between these two versions were discussed, and adjustments to the 
French translation were made. Then, the two versions of the BADS-SF were 
proposed, a few days apart, to 32 bilingual adults (16 with a French-English order of 
languages and 16 with an English-French order of languages; items were mixed 
between the two versions). T-tests for paired samples were performed for each item. 
No t-test was significant (< .05), which indicated that the items were equivalent 
(p > .10). A fidelity analysis relies on the calculation of Cronbach’s α. For the whole 
scale, Cronbach’s α was .89. For the activation factor, Cronbach’s α was .91. 
According to Tavakol and Dennick (2011), a Cronbach’s α that is superior to .90 
indicates a redundancy of the items. Because all of the items on the activation factor 
are supposed to measure the same construct, redundancy seems relevant. For the 
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avoidance factor, Cronbach’s α was .79, which is also an acceptable value (Tavakol 
& Dennick, 2011)6. 
Beck Depression Inventory – Second Edition (BDI-II) 
The French version of the BDI-II (Beck et al., 1996) is composed of 21 items that 
assess the presence and severity of depressive symptoms during the last two weeks, 
according to the DSM-IV criteria (American Psychiatric Association, 1994). Items are 
scored on a 4-point Likert-type scale (from 0 to 3). The sum of all of the items 
provides a severity score for depression, with higher scores indicating the presence 
of more depressive symptoms. 
Center for Epidemiologic Studies Depression Scale (CES-D) 
The French version of the CES-D (Fuhrer & Rouillon, 1989) is composed of 20 items 
that assess the main symptoms of depression that were felt during the last week. 
Items are scored on a 4-point Likert-type scale (from 0 = Rarely to none of the time 
[less than a day] to 3 = Most or all of the time [5 to 7 days]). The total score is equal 
to the sum of all of the items (items 4, 8, 12 and 16 are reverse scored), with higher 
scores indicating the presence of more depressive symptoms. 
Behavioral Inhibition System/Behavioral Activation System Scale (BIS/BAS Scale) 
The French version of the BIS/BAS scale (Caci et al., 2007) is composed of 24 items 
that assess the behavioral inhibition system (BIS) and three dimensions of the 
behavioral activation system (BAS/Drive, BAS/Fun seeking and BAS/Reward 
responsiveness). Items are scored on a 4-point Likert-type scale (from 1 = Strongly 
agree to 4 = Strongly disagree). All of the items are reverse scored, except for items 
2 and 22. A score is calculated for each subfactor by adding each item that loads on 
the considered subfactor. 
                                                     
6
 The French version of the BADS-SF, used in this study, is available upon request from the 
corresponding author. 
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Statistical analyses 
The examination of the structure of the French translation of the BADS-SF was made 
through the use of EFA and CFA, which were conducted with STATISTICA 10 
software and LISREL 8.8 software (Jöreskog & Sörbom, 2006). EFA explore the 
underlying structure of the data in order to identify a set of latent variables. CFA 
assess the accuracy with which a measurement model fits the original data. 
Combining these two factor analysis techniques in two independent samples permits 
an accurate determination of the BADS-SF’s factorial structure (Fabrigar, 
MacCallum, Wegener, & Strahan, 1999). LISREL 8.8 software generates many 
goodness-of-fit indices, but only eight of them are currently used in the interpretation 
of the results: χ² divided by degrees of freedom (χ²/df, this score should at least be 
smaller than 5 and ideally be smaller than 2); Root Mean Square Error of 
Approximation (RMSEA; values < .05 indicate acceptable fit, values between .05 
and .08 indicate reasonable fit, values between .08 and .10 indicate mediocre fit and 
values > .10 indicate poor fit); Standardized Root Mean Square Residual (SRMR; 
values < .05 indicate acceptable fit); Expected Cross-Validation Index (ECVI; this 
index is used to compare models, and the model with the lowest ECVI can be 
considered to be the best model); Goodness of Fit Index (GFI; values between .90 
and .95 indicate acceptable fit, and values > .95 indicate good fit); Adjusted 
Goodness-of-Fit Index (AGFI; values between .85 and .90 indicate acceptable fit, 
and values > .90 indicate good fit). For the two last indices, the Non-Normed Fit 
Index (NNFI) and Comparative Fit Index (CFI), values that are greater than .95 
indicate acceptable fit, and values that are greater than .97 indicate good fit (Bentler, 
1990; Schermelleh-Engel, Moosbrugger, & Müller, 2003). 
Descriptive analyses, correlational analyses and t-tests were performed by using the 
STATISTICA 10 software. The criterion of α = .05 was used. 
Study 1 93 
RESULTS 
Factor Structure 
The whole sample (n = 504) was randomly divided in two sub-samples in order to 
allow for independent factor analysis techniques: exploratory and confirmatory. 
Student t-tests indicated that these two samples were not significantly different 
regarding the assessed variables (age, BDI-II, CES-D, and BIS/BAS). 
For the first 252 participants (187 women; 65 men), item discrimination ranged 
from .35 to .68. Positive values indicate that the items seem to be consistent with the 
latent measured trait. Skewness and kurtosis were also calculated in order to explore 
the univariate normality of the French BADS-SF version’s items. The results show 
that skewness ranged from -.84 to -.15 and that kurtosis ranged from -.74 to -.33. 
This indicates that there was no strong deviation from normality (absolute values are 
considered to be extreme for a skewness that is greater than 3 and a kurtosis that is 
greater than 20) (Weston, 2006). The Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy and the Bartlett test of sphericity indicated that the nine items of 
the BADS-SF were adequate for factor analysis (KMO= .84 and Bartlett’s χ²= 765.20, 
p < .001) (Bartlett, 1954; Kaiser & Rice, 1974). 
Before conducting the EFA with the first 252 participants, a Velicer MAP test was 
run in order to determine the number of factors that needed to be extracted (Velicer, 
1976). The results of this test recommended the extraction of two factors. Then, the 
EFA was conducted on the raw data of these 252 participants by using a normalized 
varimax rotation. The results are shown in Table 1. This EFA suggested the 
existence of two factors, which were “activation” and “avoidance”. The second factor, 
“avoidance”, is composed of the same items as the BADS-SF’s initial avoidance 
factor. However, results were different for the activation factor. Indeed, items 1 and 
9 did not saturate this factor. Therefore, on the French version of the BADS-SF, the 
activation factor is composed of items 2 to 5. With this structure, 41.32% of the 
variance is explained by factor 1, and 17.84% is explained by factor 2. To test this 
factorial structure of the BADS-SF, a CFA was performed. Data of the other 252 
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participants were used (188 women; 64 men). The results are shown in Table 2. This 
factor structure of the BADS-SF showed a good fit, which was indicated by the χ² (p 
= .17, > .05) not being significant and the RMSEA’s value being lower than .05 
(RMSEA= .037) (Bentler, 1990; Schermelleh-Engel et al., 2003). Consequently, it 







1. There were certains things I needed to do that I didn’t do*. -.34 -.32 
2. I am content with the amount and types of things I did. .76 .34 
3. I engaged in many different activities. .81 .02 
4. I made good decisions about what type of activities and/or 
situations I put myself in. 
.78 .25 
5. I was an active person and accomplished the goals I set out to do. .78 .25 
6. Most of what I did was to escape from or avoid something 
unpleasant*. 
-.01 -.77 
7. I spent a long time thinking over and over about my problems*. -.24 -.79 
8. I engaged in activities that would distract me from feeling bad*. -.08 -.82 
9. I did things that were enjoyable. .67 .10 
Table 1. Factor loadings of the French BADS-SF items a,b   
a
 Factor loadings in bold indicate in which factor the item was included (factorial weight stamped over 
.70).b; Items followed by an “*” are reverse scored.  
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Models n χ² df Normed 
χ² 






252 17.58 13 1.35 .037 .048 .19 .99 .99 .99 .99 
Table 2. Fit index values. 
Descriptive statistics, internal consistency reliability and construct 
validity 
Descriptive statistics were computed for the whole sample (n= 504). Table 3 shows 
the means, standard deviations and internal consistency coefficients (Cronbach’s α) 
of each scale (total and/or subscale scores). According to the BDI-II norms (Centre 
de Psychologie Appliquée, 1996), our sample is mildly depressed. Regarding the 
BADS-SF, the Cronbach’s α for the whole scale is .81. The Cronbach’s α for the 
activation factor is .85, and it is .75 for the avoidance factor. Because these values 
of Cronbach’s α are within the .70 to .95 interval, they can be considered to be 
acceptable (Tavakol & Dennick, 2011). Therefore, the results suggest that the 
French translation of the BADS-SF has an acceptable internal consistency. 
  




n = 504 
Cronbach’s 
α 
  M SD  
BADS-SF Total 32.83 9.81 .81 
 Activation 13.27 5.49 .85 
 Avoidance 5.41 4.62 .75 
BDI-II 12.90 11.13 .93 
CES-D 16.95 11.50 .93 
BIS/BAS SCALE BIS 21.30 3.72 .80 
 BAS/Drive 8.93 2.16 .65 
 BAS/Fun seeking 16.13 2.22 .64 
 BAS/Reward responsiveness 16.13 2.07 .53 
Table 3. Means and standard deviations of the BADS-SF, BDI-II, CES-D and BIS/BAS scale. 
Pearson’s correlations between the BADS-SF’s total score and subscales, the BDI-
II, the CES-D and the BIS/BAS scale were computed for the whole sample (n= 504). 
The results are shown in Table 4. As expected, significant correlations emerged. 
Consistent with our hypotheses, the BADS-SF’s total score was negatively 
correlated with depression (BDI-II and CES-D scores) and the behavioral inhibition 
system scale. The BADS-SF’s avoidance scale was positively correlated with 
depression (BDI-II and CES-D scores) and the behavioral inhibition system. 
However, contrary to our hypotheses, only one positive correlation between the 
BADS-SF’s total score and the behavioral activation system/Fun seeking subscale 
was found. Moreover, a positive correlation was found between BADS-SF avoidance 
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scale and the drive subscale of the behavioral activation system7. 
Other significant correlations are of interest. First, a positive, significant correlation 
between depression (BDI-II and CES-D scores) and the behavioral inhibition system 
was observed. A negative correlation between the depression (CES-D) score and 
BAS/Fun seeking was also observed. Finally, a high positive, significant correlation 
between the two scores of depression was observed. 
 
Measure  
  Total 
n = 504 
 
BADS-SF   
Total  Activation  Avoidance  BDI-II 
CES-
D 
BDI-II -.69** -.04 .57** - .83** 




.39** .44** .48** 
 BAS/Drive -.03 -.01 .11* .02 .02 





.05 -.04 -.07 
Table 4. Pearson’s correlations between the BADS-SF (total and sub-factor scores), BDI-II, CES-D and 
BIS/BAS scale. 
* p < .05; ** p < .001 
                                                     
7
 Correlational analyses were also conducted with the items 1 and 9 included in the calculation 
of the total score and of the activation score. These results did not show any differences 
with the present findings. Therefore, these analyses are not presented in this article. 
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DISCUSSION 
Our study aimed to examine the psychometric properties of a French translation of 
the BADS-SF, which was created by Manos et al. (2011). The BADS-SF measures 
changes in activation and avoidance during behavioral treatments of depression. 
Overall, the results are acceptable. 
First, statistical analyses were conducted in order to compare the original English 
version of the BADS-SF and its translated one by using bilingual subjects. The 
results that were obtained by the student t-test and Cronbach’s α highlighted a good 
match between the two versions. Therefore, the French version of the BADS-SF can 
be considered to be similar to the original one. 
Afterwards, the factorial structure of the French translation of the BADS-SF was 
examined. Because the initial models of the BADS-SF demonstrated poor fit, we 
conducted EFA. The results indicated that in a population of Belgian adults, the 
BADS-SF was also characterized by two factors, “activation” and “avoidance”. These 
data suggest that the best way to interpret the BADS-SF’s scores would be to 
consider one general score and two sub-scores (activation and avoidance). It is 
important to notice that the avoidance factor is identical, in our results, to that in the 
study by Manos et al. (2011); however, a difference emerged regarding the activation 
factor. Indeed, items 1 and 9 did not load on that factor. More precisely, item 1 loaded 
equally on the activation factor and the avoidance factor. Therefore, these two items 
were not taken into account in the calculation of the activation score. 
The psychometric properties of the French version of the BADS-SF were also 
examined. Regarding the internal consistency reliability, Cronbach’s α coefficients 
suggested that the BADS-SF has a good internal consistency reliability because their 
values varied from .75 to .85. Cronbach’s α for the activation factor and for the 
avoidance factor highlighted that the items of these two factors, respectively, 
seemed to be similar in their content and measure the same dimension. 
Regarding convergent validity, we found strong negative relationships between 
behavioral activation and depression. These results are consistent with previous 
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findings that revealed a significant relationship between pleasant activities and 
positive mood (Dimidjian et al., 2011). Moreover, strong positive relationships 
between avoidance and depression were found, which is consistent with findings 
that demonstrate that the behaviors of depressed patients usually function as 
avoidance behaviors (Dimidjian et al., 2011). These results are also confirmed by a 
mild positive relationship between behavioral avoidance and the behavioral inhibition 
system. A mild positive relationship was found between behavioral activation and 
fun seeking. These results seem relevant based on the positive link between mood 
and positive reinforcement (Lewinsohn & Graf, 1973). These results generally 
indicate good convergent validity.  
Regarding the clinical point of view, in order to obtain a global view of the behavioral 
activation of a specific individual, combining the completion of the BADS-SF and the 
completion of other behavioral assessments that are non-specific to the assessment 
of depressive feelings, such as the Pleasant Events Schedule (Carvalho & Hopko, 
2011) and the Environmental Reward Observation Scale (Armento & Hopko, 2007), 
could be recommended. 
Certain limitations of this study need to be addressed. First, a clinical sample, 
according to the DSM-5 criteria (American Psychiatric Association, 2013), was not 
recruited. Future studies should replicate the factorial analyses in order to assess 
the structural validity of the BADS-SF in a sample of patients who present with 
elevated scores of depression. 
CONCLUSION 
In conclusion, for French-speaking clinicians and researchers, the French version of 
the BADS-SF has an acceptable validity as a measure of behavioral activation in 
adults. Concerning its structural validity, confirmatory factorial analysis indicates that 
the new two-factor model has a good fit. The model includes the following two 
factors: “activation” and “avoidance”. These two factors can be considered as the 
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two subscales of the overall score for the purposes of scoring. Good subscale 
reliability was also observed for each factor. 
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INTRODUCTION 
In the past two decades, there has been a revival of interest for behavioral treatments 
of depression. Lejuez, Hopko, and Hopko (2001) and Lejuez et al. (2011) on the one 
hand, and Martell et al. (2001) and Martell, Dimidjian, & Herman-Dunn (2013) on the 
other hand, have developed paralleled and revised versions of the behavioral 
treatment of depression called Behavioral Activation. These psychotherapeutic 
approaches are based on the behavioral theory of depression, and more specifically 
on the principles of operant conditioning (Lewinsohn, 1975). These 
psychotherapeutic strategies aim to increase one’s contacts with positive 
reinforcements in his/her environment. Alongside this revival of interest for 
behavioral treatments of depression, there has also been an increased interest in 
the notion of environmental rewards, which is fundamental in the behavioral 
approach of depression (Carvalho & Hopko, 2011; Correia, Carey, & Borsari, 2002; 
Hopko, Armento, et al., 2003). Environmental rewards can be conceptualised as the 
perception of the positive or negative value of environmental experiences and 
activities available in one’s environment (Armento & Hopko, 2007). These 
experiences and activities can occur in several areas of life such as relationships 
(e.g., having a pleasant conversation with a friend) and work (e.g., receiving a 
promotion). It is noteworthy that the rewarding value of a particular event depends 
on personal values and therefore may differ across individuals. For instance, for a 
recreational activity, Miss A may enjoy taking walks and observing nature, while Miss 
B may prefer to visit a shop. 
The behavioral theory of depression conceptualises a decrease in access to and in 
the frequency of environmental rewards as causal factors predicting the beginning 
and the maintenance of clinical depression (Carvalho, Trent, et al., 2011; Hopko, 
Lejuez, Ruggiero, et al., 2003; Lewinsohn, 1974). Other factors include the 
reinforcement of depressive behaviors and the punishment of healthy ones (Armento 
& Hopko, 2007; Carvalho, Gawrysiak, et al., 2011; Lewinsohn, Sullivan, & Grosscup, 
1980). More precisely, according to Carvalho, Trent, et al. (2011), a low level of 
response-contingent positive reinforcement (RCPR) is one of the critical predictors 
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of clinical depression. The impact and the characteristics (frequency, certainty and 
magnitude) of environmental rewards have also been investigated (Armento & 
Hopko, 2007). Indeed, Hopko, Lejuez, Ruggiero, et al. (2003) highlighted that 
depressed individuals rated themselves as more passive than healthy controls. 
Moreover, depressed individuals spent more time in behaviors leading to minimal 
pleasure and less time in behaviors leading to extreme pleasure than healthy 
controls. Finally, Hopko, Lejuez, Ruggiero, et al. (2003) demonstrated that 
depressed individuals engaged significantly more often in behaviors which are 
perceived as unlikely to result in future rewards than healthy controls. 
A RCPR is the process by which the occurrence of some behaviors increases due 
to the presence of a rewarding consequence (Carvalho, Trent, et al., 2011). For 
example, a student will keep on studying if he obtains positive results or, a shy 
person may attend to more social events if he/she experienced a positive first outing. 
Therefore, when individuals lose contact with positive reinforcement, they might 
experience sad feelings and gradually become depressed (Kanter, Busch, & Rusch, 
2009). Lewinsohn et al. (1980) conceptualised the decrease in RCPR as the 
consequence of the combination of the following four variables: (a) a decrease in the 
number of reinforcing events (number’s decrease), (b) a decrease in the availability 
of these reinforcers in the environment (availability’s decrease), (c) an inability to 
experience rewarding contingencies due to inadequate instrumental behaviors 
(inability) and (d) an increase in the exposure to aversive and unpleasant 
environmental experiences (aversive exposure) (MacPhillamy & Lewinsohn, 1974). 
Psychotherapeutic strategies such as behavioral activation treatments aim to 
counteract the decrease in RCPR by increasing behaviors which allow contacts with 
pleasant events (positive reinforcement) as well as by decreasing aversive events 
(Lewinsohn et al., 1980; Manos et al., 2010). This will allow more contacts with 
RCPR and then improve the affective state (Cuijpers et al., 2007; Manos et al., 2010; 
Mazzucchelli et al., 2010). Therefore, parsimonious and psychometrically sound 
assessment tools to measure the relationships between mood, behaviors and RCPR 
would be of interest for both clinical practice and research (Armento & Hopko, 2007; 
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Manos et al., 2010). Nonetheless, assessing RCPR directly is exceedingly 
complicated because it would require a relevant measure of behavior, control over 
the subject’s environment and long periods of observation (MacPhillamy & 
Lewinsohn, 1974; Manos et al., 2010). Consequently, researchers who have aimed 
to develop measures of RCPR have focused on measuring environmental rewards, 
considered as indirect indicators of RCPR. Such measurement tools might help 
clinicians to assess the extent to which psychotherapeutic interventions actually 
modify client’s perception of environmental rewards. Moreover, as environmental 
rewards appear to influence the aetiology of several psychopathologies (Armento & 
Hopko, 2007), these tools could be employed in the study of a great variety of mental 
disorders (e.g., bipolar disorders, substance abuse disorders). These arguments 
have encouraged Armento and Hopko (2007) to develop the Environmental Reward 
Observation Scale, and Carvalho, Gawrysiak, et al. (2011) to develop the Reward 
Probability Index. Because no assessment tools of environmental rewards are 
currently available in French, these arguments also encourage us to translate and 
validate these scales in French which is the aim of the current study. It appears that 
Armento and Hopko (2007) and Carvalho, Gawrysiak, et al. (2011) used the term 
“reward” rather than “reinforcement” based on the neurobiological literature 
examining brain reward systems (Manos et al., 2010). According to White (1989), 
these two terms are quite different. Indeed, White (1989) wrote that “reward refers 
to the fact that certain environmental stimuli have the property of eliciting approach 
responses. […] Reinforcement refers to the tendency of certain stimuli to strengthen 
learned stimulus-response tendencies.” Nevertheless, these scales aim to assess 
the above-mentioned aspects of RCPR. 
The Environmental Reward Observation Scale 
Armento and Hopko (2007) developed the Environmental Reward Observation Scale 
(EROS) to be a proxy measure of RCPR by assessing the subjective experience of 
reinforcement. Items were designed to measure increased behaviors and positive 
affects as consequences of rewarding environmental experiences during the last 
months (e.g., “In general, I am very satisfied with the way I spend my time”, “The 
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activities I engage in usually have positive consequences”). Armento and Hopko 
(2007) administrated their scale to a sample composed of 202 undergraduate 
students which mean age was 19.6 years (SD = 2.7) (69.80% women). An 
exploratory factor analysis underlined a one-factor solution as being the best fit, 
accounting for 43% of the variance. These results were corroborated by a 
confirmatory factor analysis. The EROS one-factor structure demonstrated good 
internal consistency since Cronbach alpha was .85 (Tavakol & Dennick, 2011) and 
good convergent validity since EROS showed moderate-to-strong correlations with 
measures of depression and with measures of the behavioral activation system. 
Finally, test-retest reliability of EROS was excellent (Armento & Hopko, 2007). 
The Reward Probability Index 
Carvalho, Gawrysiak, et al. (2011) developed the Reward Probability Index (RPI) to 
evaluate the magnitude of the environmental rewards during the last months and, 
more precisely, the probability of experiencing rewards. They assessed the factorial 
structure of their scale in a non-clinical sample composed of 269 undergraduate 
students (66.9% women; mean age = 19.6, SD = 3.5). Confirmatory factor analyses 
highlighted that a two-factor solution resulted in a better fit compared to the expected 
four-factor structure (corresponding to the four aspects of RCPR : (a) number’s 
decrease, (b) availability’s decrease, (c) inability, (d) aversive exposure) and 
compared to a higher-order unifactorial model (Carvalho, Gawrysiak, et al., 2011). 
Therefore, factor 1, called “Reward Probability” (11 items), combined items of 
“Potentially reinforcing events” and “Instrumental behaviors” (e.g., “I have many 
interests that bring me pleasure”, “I have the abilities to obtain pleasure in my life”). 
Factor 2, called “Environmental Suppressors” (9 items), combined items of 
“Availability of reinforcement” and “Aversive and unpleasant experiences” (e.g., “I 
have few financial resources, which limits what I can do”, “It seems like bad things 
always happen to me”). This two-factor structure explained 41.1% of the variance. 
This RPI two-factor structure demonstrated good internal consistency since 
Cronbach’s alpha for the entire scale was .88 (for factor 1, α = .80 and for factor 2, 
α = .87) and good convergent validity since RPI was moderately-to-strongly 
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correlated with scores of depression and measures of activity and avoidance. Finally, 
test-retest reliability of RPI was excellent (r = .83 for factor 1 and r = .86 for factor 2) 
(Carvalho, Gawrysiak, et al., 2011). 
No assessment tools of environmental rewards are currently available in French. 
Thus, the main aim of the present study was to validate French translations of the 
Environmental Reward Observation Scale and the Reward Probability Index. More 
precisely, we translated the two scales, and examined their factor structures, 
reliabilities and convergent validities. Confirmatory factor analyses assessed the 
original one-factor structure of the EROS and the two-factor structure of the RPI. 
Because the original factorial structures were adequate, the goodness-of-fit indices 
of our confirmatory factor analyses were also expected to be adequate. The EROS 
and the RPI were expected to correlate positively with measures of activation and 
the behavioral activation system and to correlate negatively with measures of 
depression, anxiety, avoidance and the behavioral inhibition system. 
METHOD 
Participants and procedure 
The current sample comprised 466 non-clinical adults (119 men; 347 women) with 
an average age of 36.5 years (range = 18–69, SD = 14.13). Six percent of the sample 
had a level of education lower than the secondary, 31% a secondary education one 
and 63% had a high level of education. Regarding job status, 49% of the participants 
were in full time employment, 22% were students, 9% retired, 8% unemployed, 5% 
were persons on sick-leave and 7% “unknown” (these participants did not specify 
their job status). 
Participants were recruited via email, through personal contacts and by 
announcements on social networks (the study’s aim was described and a link to the 
survey was provided). Participants completed the online survey anonymously. The 
survey included questions concerning personal information (socio-demographic 
data), the French versions of the EROS and the RPI and four other questionnaires: 
the Beck Depression Inventory – Second Edition (Centre de Psychologie Appliquée, 
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1996; Beck et al., 1996), the State-Trait Anxiety Inventory – Form B (Gauthier & 
Bouchard, 1993; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983), the 
Behavioral Activation for Depression Scale – Short Form (Manos et al., 2011; 
Wagener, Van der Linden, & Blairy, 2015), and the Behavioral Inhibition 
System/Behavioral Activation System Scale (Caci et al., 2007; Carver & White, 
1994). The administration of these scales was part of another study conducted by 
the authors of the present paper. The study was approved by the local ethics 
committee. 
Instruments  
The Enrivonmental Reward Observation Scale (EROS) and the Reward Probability 
Index (RPI) 
The EROS assesses the subjective experience of reinforcement. This scale is a 
Likert scale composed of ten 4-point items (varying from 1 = Strongly disagree to 4 
= Strongly agree). Scores range from 10 to 40, with higher scores indicating more 
subjective experiences of environmental rewards (items 2, 5, 6, 7 and 9 are reverse 
scored) (Armento & Hopko, 2007). The RPI assesses reward probability. The RPI is 
a Likert scale consisting of twenty 4-point items (varying from 1 = Strongly disagree 
to 4 = Strongly agree). Scores range from 20 to 80, and higher scores indicate more 
reward probability and less environmental suppressors (Carvalho, Gawrysiak, et al., 
2011). Descriptive analyses of these scales are presented in the results section. 
The EROS and the RPI were first translated into French by the authors and then 
back-translated into English by a bilingual expert. Discrepancies between the original 
and translated versions were discussed until that the translation seemed 
appropriate. Thirty-five bilingual adults completed both language versions of these 
two scales with an inter-test period of a few days (the order of the languages was 
counterbalanced: 18 French-English, 17 English-French). The order of the items in 
the French version was different from the order of the items in the English version. 
The EROS and the RPI’s translations seemed internally consistent as Cronbach’s 
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alphas for the entire scales were respectively .90 and .938 (Tavakol & Dennick, 
2011). Correlations between the scores obtained by these bilingual adults on both 
language versions of the EROS and the RPI were computed (Table 1). These 
correlations indicate strong positive relationships between the scores on the original 
and translated versions, which seems to indicate an adequate match between these 
two versions. 
 
 Original versions 
EROS  RPI – Factor 1 RPI – Factor 2  
Translated versions    
EROS .89** - - 
RPI – Factor 1 - .87** - 
RPI – Factor 2 - - .82** 
Table 1. Pearson’s correlations between the original and translated versions of the EROS and of the RPIa 
(n = 35). 
a
 * p < .05, ** p < .001 
Beck Depression Inventory – Second Edition (BDI-II) 
The BDI-II assesses the presence and severity of depressive symptoms that have 
occurred in the last two weeks according to DSM-IV criteria (Beck et al., 1996). The 
BDI-II is a Likert scale composed of twenty-one 4-point items (from 0 to 3) with 
scores ranging from 0 to 63 (e.g., “I’m so sad or unhappy that I can’t stand it”). The 
total score is equal to the sum of all of the items, with higher scores indicating more 
depressive symptoms. The French version of the BDI-II was used (Centre de 
Psychologie Appliquée, 1996). 
  
                                                     
8
 The French versions of the EROS and of the RPI, used in this study, are available upon 
request from the corresponding author. 
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State-Trait Anxiety Inventory – Form B (STAI-B) 
The STAI assesses state and trait anxiety (Spielberger et al., 1983). In this study, 
only trait anxiety was evaluated (Form B). The STAI-B is a Likert scale composed of 
twenty 4-points items (from 1 = Almost never to 4 = Almost always) (e.g., “I worry 
too much over something that really doesn’t matter”). The total score is equal to the 
sum of all item scores, with higher scores indicating higher trait-anxiety. The French 
version of the STAI- B was used (Gauthier & Bouchard, 1993). 
Behavioral Activation for Depression Scale – Short Form (BADS-SF) 
The BADS-SF assesses the level of behavioral activation of the last week (Manos et 
al., 2011). The BADS-SF is a Likert scale consisting of nine 7-point items (from 0 = 
Not at all to 6 = Completely) arranged in two factors that are “Activation” (e.g., “I was 
an active person and accomplished the goals I set out to do”) and “Avoidance” (e.g., 
“Most of what I did was to escape from or avoid something unpleasant”). A total 
score, equal to the sum of all item scores, can be computed (items 1, 6, 7 and 8 are 
reverse scored). Two sub-scores corresponding to the two factors can also be 
calculated (items 1, 6, 7 and 8 are not reverse scored). The French version of the 
BADS-SF was used (Wagener et al., 2015). 
Behavioral Inhibition System/Behavioral Activation System Scale (BIS/BAS Scale) 
The BIS/BAS scale (Carver & White, 1994) assesses the behavioral inhibition 
system (BIS, e.g., “I worry about making mistakes”) and three facets of the 
behavioral activation system (BAS/Drive, e.g., “If I see a chance to get something I 
want I move on it right away”; BAS/Fun seeking, e.g., “I'm always willing to try 
something new if I think it will be fun”; BAS/Reward responsiveness, e.g. “When I 
get something I want, I feel excited and energized”). The BIS/BAS scale is a Likert 
scale composed of twenty-four 4-point items (from 1 = Strongly agree to 4 = Strongly 
disagree). All items are reverse scored except for items 2 and 22. A sum score is 
calculated for each subscale from the composing items. The French version of the 
BIS/BAS scale was used (Caci et al., 2007). 
Study 2 113 
Statistical analyses 
The assessment of the structure of the French versions of the EROS and RPI was 
made by confirmatory factor analyses using LISREL software (Jöreskog & Sörbom, 
2006). Item analyses, descriptive analyses and correlational analyses were also 
performed. 
RESULTS 
Normative Analyses and Factor Structures 
For the entire sample (119 men; 347 women), the mean item-total correlation for the 
ten items of the EROS was .46 (.21-.65) and for the 20 items of the RPI, this was .30 
(.00-.65). The univariate normality of EROS and RPI’s data was examined by 
computing skewness and kurtosis of each item of each scale. The results highlighted 
that, for the EROS, skewness ranged from -.61 to .47 and kurtosis from -.83 to .61 
and that, for the RPI, skewness varied from -1.28 to .36 and kurtosis from -.95 to 
1.45. These results did not indicate any strong deviation from normality as skewness’ 
absolute values were not greater than 3 and kurtosis’ were not above 20 (Weston & 
Gore, 2006). Multivariate normality was also examined by computing Mardia’s 
multivariate normality tests (Byrne, 2001; Mardia, 1974). These tests indicated that 
the data for the EROS (Mardia’s skewness = 6.78, p < .01; Mardia’s kurtosis = 
138.20, p < .01) and for the RPI are not multivariate normal (Mardia’s skewness = 
37.48, p < .01; Mardia’s kurtosis = 513.52, p < .01). Then, a method of estimation 
which can handle the lack of multivariate normality was employed to assess the 
factorial structure of the EROS and of the RPI: Unweighted Least Squares (ULS) 
(Blunch, 2008). Moreover, as Lei  and Lomax (2005) indicated, goodness-of-fit 
indices which are computed on samples composed of at least 100 participants resist 
to the lack of multivariate normality. 
Confirmatory factor analyses were conducted in order to assess the adequacy of the 
one-factor solution of the French version of the EROS and the two-factor solution of 
the French version of the RPI. Values of the goodness-of-fit indices are presented in 
Table 2. The one-factor solution for the EROS demonstrated good fit as RMSEA was 
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equal to .06 (a value between .05 and .08 indicates a reasonable fit), CFI was .99 (a 
value superior to .97 indicates a good fit) and GFI was .99 (a value superior to 0.95 
indicates a good fit) (Bentler, 1990; Schermelleh-Engel et al., 2003). The completely 
standardised factor loadings of the EROS items were all significant (Table 3) and 
greater than .30 (salient loading; Gorsuch, 1983). The two-factor solution for the RPI 
demonstrated a good fit as RMSEA was .03 and the CFI was .99. The GFI was equal 
to .84. The completely standardised factor loadings of the RPI were also all 
significant (Table 4) and greater than .30 (salient loading; Gorsuch, 1983). The 
composition of our sample does not allow to assess the factorial invariance 
according to sex, age and level of education. Indeed, each categories did not 
comprise enough participants to compute confirmatory factor analyses. 
 
Models χ² df 
Normed 
χ² 
RMSEA GFI AFGI NNFI CFI 
EROS: One-
factor 103.46 35 2.96 .06 .99 .99 .99 .99 
RPI: Two-factor 322.30 169 1.91 .06 .97 .96 .97 .98 
Table 2. Goodness-of-fit indices for the different models (n = 466). 
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Factor loading 
1. A lot of activities in my life are pleasurable. 
De nombreuses activités de ma vie sont plaisantes. 
.83 
2. I have found that many experiences make my unhappy*. 
J’ai pris conscience que de nombreuses experiences me rendent 
malheureux(se)*. 
.66 
3. In general, I am very satisfied with the way I spend my time. 
De manière générale, je suis satisfait(e) de la manière dont je passe mon temps 
.81 
4. It is easy for me to find enjoyment in my life. 
Il est facile pour moi d’éprouver du Plaisir dans la vie. 
.79 
5. Other people seem to have more fulfilling lives*. 
Les autres semblent avoir des vies plus épanouies*. 
.75 
6. Activities that used to be pleasurable no longer are gratifying*. 
Les activités qui étaient autrefois amusantes ne sont plus agréables*. 
.66 
7. I wish that I could find more hobbies that would bring me a sense of pleasure*. 
J’aimerais trouver des hobbys qui me procurent un sentiment de plaisir*. 
.42 
8. I am satisfied with my accomplishments. 
Je suis satisfait(e) de mes réalisations. 
.80 
9. My life is boring*. 
Ma vie est ennuyeuse*. 
.83 
10. The activities I engage in usually have positive consequences. 
Les activités auxquells je participle ont généralement des consequences 
positives. 
.71 
Table 3. Factor loadings of French EROS items a,b  
a
 Factor weight stamped over .30.;b Items followed by an “*” are reversed scores.  
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1. I have many interests that bring me pleasure. 
J’ai beaucoup de centres d’intérêt qui me procurent 
du plaisir. 
.76  
2. I make the most of opportunities that are 
available to me. 
J’exploite au maximum les opportunités qui se 
présentent à moi. 
.65  
3. My behaviors often have negative consequences. 
Mon comportement a souvent des conséquences 
négatives. 
 .72 
4. I make friends easily. 
Je me fais facilement des amis. 
.56  
5. There are many activities that I find satisfying. 
Il existe de nombreuses activités que je trouve 
satisfaisantes. 
.82  
6. I consider myself to be a person with many skills. 
Je me considère comme une personne dotée de 
nombreuses compétences. 
.63  
7. Things happen that make me feel helpless or 
inadequate. 
Il se passe des choses qui me font me sentir 
impuissant(e) ou inadapté(e). 
 .70 
8. I feel a strong sense of achievement. 
J’éprouve un fort sentiment d’accomplissement. 
.79  
9. Changes have happened in my life that have 
made it hard to find enjoyment. 
Dans ma vie se sont produits des changements qui 
m’empêchent d’éprouver du plaisir. 
 .80 
10. It is easy to find good ways to spend my time. 
Il est facile de trouver de bons passe-temps. 
.66  
11. I have the abilities to obtain pleasure in my life. 
J’ai la capacité à générer du plaisir dans ma vie. 
.86  
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12. I have few financial resources, which limits what 
I can do. 
Mes ressources financières étant limitées, cela 
restreint mes activités 
 .37 
13. I have had many unpleasant experiences. 
J’ai vécu de nombreuses expériences 
désagréables. 
 .68 
14. It seems like bad things always happen to me. 
On dirait que les malheurs n’arrivent qu’à moi. 
 .76 
15. I have good social skills. 
J’ai de bonnes aptitudes sociales. 
.60  
16. I often get hurt by others. 
Je me sens souvent blessé(e) par autrui. 
 .73 
17. People have been mean or aggressive toward 
me. 
Les gens ont été méchants ou agressifs à mon 
égard. 
 .68 
18. I have been very capable in jobs I have had. 
J’ai été très compétent(e) dans les postes que j’ai 
occupés. 
.36  
19. I wish I could find a place to live that brought 
more satisfaction to my life. 
J’aimerais trouver un lieu de vie qui m’apporte 
davantage de satisfaction dans la vie. 
 .53 
20. I have many opportunities to socialize with 
people. 
J’ai beaucoup d’opportunités de rencontrer des 
gens. 
.63  
Table 4. Factor loadings of French RPI items a,b   
a
 Factor loadings in bold indicate in which factor the item was included (factorial weight stamped over 
.30).;b Items followed by an “*” are reversed scores.  
  
118 Experimental Section 
For the EROS, the one-factor solution accounted for 51.42% of the variance and for 
the RPI, the two-factor solution accounted for 91.97% (Factor 1: 48.14%; Factor 2: 
43.83%). Factor 1 of the RPI was composed of items 1, 2, 4, 5, 6, 8, 10, 11, 15, 18, 
20 and factor 2 of items 3, 7, 9, 12, 13, 14, 16, 17, 19. Because this two-factor 
structure was identical to the one reported in Carvalho, Gawrysiak, et al. (2011), the 
factors for the French version are labelled as they are for the English version: factor 
1 is “Reward probability”, assessing the probability of experiencing reinforcing events 
and the adequacy of instrumental behaviors, and factor 2 is “Environmental 
suppressors”, assessing the availability of environmental reinforcements and the risk 
of exposure to aversive and unpleasant experiences. 
Internal consistency and convergent validity 
Internal consistency was assessed using Cronbach’s alphas. For the EROS, this 
was .89. Cronbach’s alpha for factor 1 of the RPI was .87 and .86 for factor 2. The 
Tables 5 and 6 present for each scale the values of Cronbach’s alpha if each item is 
deleted. Internal consistency for the other measures was mostly acceptable except 
for some subscales of the BIS/BAS scale. Descriptive statistics were performed on 
the whole sample (n = 466). Means, standard deviations and internal consistency 
coefficients of each scale (total and/or subscales scores) are presented in Table 7. 
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Cronbach’s α if deleted 
Item 1 .87 
Item 2 .88 
Item 3 .87 
Item 4 .87 
Item 5 .87 
Item 6 .88 
Item 7 .90 
Item 8 .87 
Item 9 .88 
Item 10 .88 
Table 5. Cronbach’s α values if items of the EROS are deleted. 
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 Cronbach’s α if deleted 
Item 1 .88 
Item 2 .89 
Item 3 .89 
Item 4 .88 
Item 5 .88 
Item 6 .89 
Item 7 .89 
Item 8 .88 
Item 9 .88 
Item 10 .89 
Item 11 .88 
Item 12 .89 
Item 13 .89 
Item 14 .89 
Item 15 .89 
Item 16 .89 
Item 17 .89 
Item 18 .89 
Item 19 .89 
Item 20 .89 
Table 6. Cronbach’s α values if items of the RPI are deleted. 
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  M SD Cronbach’s 
α 
EROS 28.51 5.76 .89 
RPI Factor 1 31.19 5.44 .87 
 Factor 2 21.10 5.18 .86 
BDI-II  13.00 11.36 .94 
BADS-SF Total 32.85 9.97 .83 
 Activation 13.32 5.53 .86 
 Avoidance 5.45 4.64 .76 
BIS/BAS 
SCALE 
BIS 21.39 3.69 .80 
 BAS/Drive 8.90 2.11 .63 
 BAS/Fun seeking 10.73 2.18 .63 
 BAS/Reward responsiveness 16.15 2.07 .55 
STAI-Y Form 
B 
 45.95 9.81 .88 
Table 7. Mean, standard deviation and Cronbach’s alpha of all instrumentsa (n = 466). 
a EROS= Environmental Reward Observation Scale, RPI Factor 1= Probability of satisfaction, RPI Factor 
2= Environmental suppressors, BDI-II= Beck Depression Inventory – Second Edition, BADS= Behavioral 
activation for depression scale, BIS= Behavioral Inhibition System, BAS/Drive, BAS/Fun seeking, 
BAS/Reward responsiveness, STAI-Y Form B= State-Trait Anxiety Inventory-Y Form B 
Convergent validity was examined by computing (Pearson’s correlations) relations 
between the EROS, the RPI and the other measurements (Table 8). First of all, 
EROS and factor 1 of the RPI were highly correlated with each other, which supports 
the convergent validity of these two measures. Also supporting the convergent 
validity of these measures, moderate-to-strong positive correlations were observed 
between both the EROS and the RPI and the BADS-SF (total and activation score) 
and two of the BAS scales (fun seeking and reward responsiveness). The 
convergent validity was also supported by moderate-to-strong positive correlations 
between factor 2 of the RPI and the BDI-II, STAI-B, BADS-SF (avoidance) and BIS. 
Finally, the moderate-to-strong negative correlations observed between both the 
EROS and the RPI and the BDI-II, the STAI-B and the BADS-SF (avoidance) and 
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the BIS scale also indicate the convergent validity of the EROS and the RPI as well 
as the moderate-to-strong negative correlations between factor 2 of the RPI and the 
BADS-SF total and activation scores. 
 
 1 2a 2b  3 4 5 5a 5b 6 7 8 9 
1. EROS - .75** 
-.71** -.75** -.76** .71** .62** -.51** -.45** -.01 .17** .14** 
2a. RPI – 
Factor 1 
 - 
-.50** -.59** -.63** .60** .59** -.34** -.40** .06 .32** .22** 
2b. RPI – 
Factor 2 
  - 
.72** .74** -.62** -.45** .57** .50** .08 .00 .05 
3. BDI-II    - 
.75** -.70** -.56** .57** .43** .04 -.06 -.05 
4. STAI-B     - 
-.71** -.55** .62** .66** .03 -.12** -.01 
5. BADS-SF      - 
.87** -.74** -.41** -.06 .08 .07 
5a. BADS-
Activation 
      - 
-.37** -.28** .00 .12* .12** 
5b. BADS-
Avoidance 
       - 
.40** .12** -.00 .05 
6. BIS         - 
.03 -.06 .26** 




          - .41** 
9. BAS/Reward 
responsiveness 
           - 
Table 8. Pearson’s correlations between self-report measure (n = 466)a. 
a
 * p < .05, ** p < .001 
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DISCUSSION 
The aim of our study was to validate the French versions of the Environmental 
Reward Observation Scale and the Reward Probability Index, and to present the 
psychometric properties of these translated versions. The validation of these scales 
aimed to provide French-speaking clinicians and researchers with new and sound 
assessment tools. Furthermore, the brevity of these two scales makes them quite 
practical and accessible: completion of both scales only takes between five to ten 
minutes. Overall, the results are very satisfying. Indeed, findings from the present 
study reveal that the French versions of both the EROS and the RPI possess 
adequate psychometric properties. 
Concerning the EROS, confirmatory factor analysis indicates that a one-factor 
solution yields a good fit. These results corroborate those reported in Armento and 
Hopko (2007). Thus, combined with convergent measures such as the RPI, the sum 
of all items in the EROS gives a score of environmental rewards, with a higher score 
indicating higher environmental rewards.  
Regarding the RPI, based on confirmatory factor analysis, a two-factor solution 
yields good fit parameters. The factor “Reward probability” (factor 1) assesses the 
probability of experiencing reinforcing events and the adequacy of instrumental 
behaviors while the “Environmental suppressors” factor (factor 2) evaluates the 
availability of environmental reinforcements and the risk of exposure to aversive and 
unpleasant experiences. Consequently, the French version of the RPI allows one to 
calculate two different scores, depending on the aim of the clinical application or on 
the objective of the research. 
The psychometric properties of these two translated scales are very satisfying. 
Indeed, our results revealed high internal consistency of the EROS and of the two 
RPI subscales. Moreover, the convergent validity of these two scales was confirmed 
as they strongly correlated with measures of depression, anxiety, activation, 
avoidance and behavioral systems (inhibition and activation). High environmental 
rewards appear to be closely related to activation and the behavioral activation 
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system, as Armento and Hopko (2007) evocated. On the contrary, low environmental 
rewards appear to be closely related to depression, anxiety, avoidance and 
behavioral inhibition. These findings are consistent with those of previous research: 
being exposed to rewarding activities or events is related to lower levels of self-
reported depression (Armento & Hopko, 2007; Carvalho, Gawrysiak, et al., 2011; 
Lewinsohn et al., 1980). This finding confirmed the postulates of the behavioral 
theory of depression (Lewinsohn, 1974). 
The results of this study and of previous ones (Armento & Hopko, 2007; Carvalho, 
Gawrysiak, et al., 2011) suggest that the approximation of response-contingent 
positive reinforcements relies on several facets. Therefore, in the current framework 
of behavioral models of depression, the use of both the EROS and the RPI in clinical 
practice as well as in research should permit new insights in the mechanisms that 
underlie depression. Moreover, the combined utilisation of the EROS and the RPI 
also seems relevant because these scales assess the perception of environmental 
rewards, while changing this perception can be one of the main aims of 
psychotherapy. The utilisation of both the EROS and the RPI can also be quite useful 
when combined with daily activities diaries as recommended by Ryba and Hopko 
(2012). This combination might help to examine if an objective increase of 
experienced activities is paralleled by an increase in EROS and RPI (factor 1) 
scores. We also recommend using the EROS and RPI simultaneously with the 
BADS-SF while we must pay close attention to the difference of assessment period: 
the EROS and RPI assess the last months while the BADS-SF assesses the last 
week. This combination will respond to the behavioral activation model’s requirement 
since both functional behavior and contact with environmental reinforcement are 
measured. Moreover, it seems to be of interest to conjointly use the EROS and the 
BIS/BAS scale. The former scale assesses the frequency of contact with positive 
reinforcement while the latter scale, and more specifically the BAS subscales, 
assess the emotional consequences of experiencing reward, the motivation to 
pursue reward and the desire for enjoyment. Thus, the combined utilisation of the 
above-mentioned scales can help the clinician and researcher, as well as the client, 
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to have a broader overview of the client’s psychological state. Finally, it is noteworthy 
that our results confirmed that avoidance and environmental rewards are negatively 
related. Avoidance is known to negatively influence mood, which is why decreasing 
avoidance is usually a main aim in psychotherapy (Martell et al., 2001). In our 
opinion, this finding again underlines the importance of working on the environmental 
contingencies that lead, or do not lead, to rewards. 
This study presents some limitations and provides guidelines for future research. 
First, the sample was relatively young (M = 36.5) and had a high level of education. 
Therefore, it remains to be shown that these results are generalisable across 
different age groups and levels of education. Also, the sample consisted mostly of 
women (74.46%). Since the rationale of both the EROS and the RPI is based on 
empirically sound constructs and whose reliability has been previously demonstrated 
in both women and in men (Lewinsohn, 1974), we believe that the disproportionate 
gender representation does not influence the factorial structure of these two scales. 
Nonetheless, according to the results of a recent study by Ryba and Hopko (2012), 
we believe that gender might influence the scores obtained on each scale. Indeed, 
they demonstrated that gender differences exist; in particular, they found that women 
have higher scores on behavioral events and engage in more behavioral domains, 
compared to men. This observation is also strengthened by the notion that women 
seem to be more sensitive to reinforcements and rewards (Tull, Gratz, Latzman, 
Kimbrel, & Lejuez, 2010). Thus, research aiming to establish norms for the EROS 
and RPI will probably reveal differences between women and men. Because women 
suffer more often of depression than men and give a higher average value to 
behavioral events, Ryba and Hopko (2012) explored the effect of the environmental 
reward as a moderator of gender and depression. These results showed that in this 
case, gender and depression are less related. These results seem to indicate the 
importance of the psychotherapeutic work on environmental reward, especially with 
women. Because our sample did not allow the possibility to examine the factorial 
invariance according to sex, age and level of education, the utilisation of the EROS 
and the RPI in samples which do not correspond to this one should be made with 
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caution. Second, the participants were not recruited in clinical settings, however, the 
link between low mood and decrease in response-contingent positive reinforcement 
is mostly obvious in that kind of setting (Hopko, Armento, et al., 2003). Therefore, it 
might be interesting to assess the factorial structure of both the EROS and the RPI 
in such clinical samples. This approach might provide more information on their 
discriminant validities. Notwithstanding, it is noteworthy that the present sample 
presents a mean depression score indicating the presence of mild depression (BDI: 
M = 13.00, SD = 11.36). As a consequence, this sample cannot be considered as 
non-experiencing depressive symptoms at all. Furthermore, according to Borsboom, 
Cramer, Schmittmann, Epskamp, and Waldorp (2011) and Kinderman (2009), 
psychological difficulties are spread on a continuum from non-clinical to clinical ones. 
Thus, the absence of clinical participants does not seem, in our opinion, to limit 
generalisability of our findings much. The lack of clinical participants in the 
assessment of the factorial structures of self-reported measures mainly consists in 
a limitation for important psychological disorders such as schizophrenia or 
neurological disorders because these disorders affect the consciousness. 
Nevertheless, it might be interesting to assess the factorial structure of both the 
EROS and the RPI in clinical samples. Thirdly, discriminant validity of the EROS and 
the RPI should be investigated in relation to other assessment tools that focus on 
concepts which are related to environmental rewards, but remain different. The 
Multidimensional Scale of Perceived Social Support (Zimet, Dahlem, Zimet, & 
Farley, 1988) might be one such scale, as social support can be conceptualised as 
some other kind of environmental reward. Fourthly, it might be useful to assess 
reliability and validity of these scales with additional statistical techniques such as 
test-retest reliability and/or predictive validity. It might be interesting for future studies 
to address these issues. 
CONCLUSION 
The French versions of both the EROS and the RPI appear to be reliable and valid 
assessments of environmental rewards and reliable proxy measures of response-
contingent positive reinforcement. Therefore, it is advised both instruments can be 
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used for screening in research and clinical practice. Moreover, it would be of interest 
if the EROS and the RPI were translated into additional languages other than English 
and French. 
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INTRODUCTION 
The heterogeneity of depression in terms of symptomatology profiles, course, 
treatment responsiveness, and gender is more and more evidenced and investigated 
[e.g., Fried & Nesse, 2015a; Parker et al., 2014; Rush, 2007; Wagener, Baeyens, & 
Blairy, 2016; Zimmerman et al., 2015)]. From a clinical perspective, having a clearer 
overview of the symptoms’ heterogeneity of depression will help (1) to deeper 
understand its phenomenology and (2) to tailor clinical treatments (i.e., psychological 
interventions and/or antidepressant medications) (Chekroud et al., 2017; Schacht et 
al., 2014). In order to do so, efforts to determine subtypes of depression have been 
developed through a cluster-analysis approach. Andreasen et al. (1980) identified 
three clusters of depressed patients based on the Schedule for Affective Disorders 
and Schizophrenia; Schacht et al. (2014) evidenced five clusters based on the 
Hamilton Depression Rating Scale (i.e., lack of insight, sleep/sexual/somatic, typical 
major depressive disorder [MDD], gastrointestinal/weight loss, mild MDD); Chekroud 
et al. (2017) identified three clusters based on the Quick Inventory of Depressive 
Symptomatology and replicated those on the Hamilton Depression Rating Scale (i.e., 
sleep – insomnia, core emotional, atypical); Hybels et al. (2013) found three clusters 
of depressed patients based on the Center for Epidemiologic Studies-Depression 
Scale in community seniors; and Guidi et al. (2011) found two clusters of depressives 
in medically ill patients based on the Structured Clinical Interview for DSM-IV (i.e., 
depressed somatizers, irritable/anxious depression). In sum, the previous studies 
showed the existence of two to five different clusters of depressive profiles. Further, 
results of both Schacht et al. (2014) and Chekroud et al. (2017) indicated that 
treatment might be tailored since they showed that depressed patients differentially 
responded to antidepressant medication as a function of the cluster membership.  
The current study firstly aims at replicating and extending previous findings in a 
general population of adults presenting depressive symptoms while addressing 
previous studies’ limitations. Ultimately, this is expected to enhance the 
understanding of the heterogeneity of depression. Unlike previous studies, the 
highlighting of the clusters will be based on the most frequently used assessment of 
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depression, i.e., the Beck Depression Inventory – Second Edition (Beck et al., 1996). 
Consequently, our findings are likely to be relevant and interesting for a large number 
of researchers and clinicians since they are based on the usual assessment of 
depression. Moreover, the definition of the clusters will be established on the 
presence of the depressive symptoms rather than on their severity because 
symptoms’ severity on the BDI-II can be misrepresentative of the phenomenology of 
depressive symptoms’ clusters. Indeed, on the BDI-II, a response rated 2 or 3 is 
supposed to be more severe than a response rated 1. Yet, for 10 groups of items of 
the BDI-II9, a higher score does not necessarily represent a higher severity of the 
symptoms (Fried & Nesse, 2015b; Zimmerman et al., 2012). For example, on the 
item of ‘self-dislike’, a score of 3 (i.e., ‘I dislike myself’) does not seem more severe 
than a score of 2 (i.e., ‘I am disappointed in myself’). Another example is the item of 
‘self-criticalness’, a score of 3 (i.e., ‘I blame myself for everything bad that happens’) 
does not seem more severe than a score of 2 (i.e., ‘I criticize myself for all of my 
faults’). Further, the BDI-II assesses depressive symptoms which are necessary to 
diagnose a depressive episode according to the DSM-5 (American Psychiatric 
Association, 2013). Finally, by recruiting both community adults and adults attending 
mental healthcare centers, our methodology is expected to allow a broader 
understanding of the spectrum of depression. 
A decline of engagement in activities, pleasurable (e.g., meeting friends) or 
mandatory (e.g., paying the bills), is often observable in depressed individuals. In 
turn, this disengagement impedes the access to rewards or positive reinforcements. 
This observation was the basis of the main assumptions of the behavioral model of 
depression according to which depression is mainly characterized by behavioral 
features, such as inactivity, low levels of pleasure10 and of frequency of pleasant 
                                                     
9
 I.e., past failure, guilty feelings, punishment feelings, self-dislike, self-criticalness, crying, 
agitation, loss of interest, irritability, and fatigue 
10
 Even though the assessment of the pleasure experienced in activities is not a behavioral 
variable per se, it is a main characteristic of the behavioral model of depression.  
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activities in comparison to a healthy mental state (Ferster, 1973; Hopko, Lejuez, 
Ruggiero, et al., 2003; Lewinsohn, 1975). The behavioral model of depression led to 
the development of interventions labelled “behavioral activation” which aim at (1) 
increasing the engagement in adaptive and pleasurable activities, (2) solving 
problems limiting the access to rewards, and (3) decreasing the occurrence of 
avoidant behaviors (Dimidjian et al., 2011). Even though “behavioral activation” 
interventions are well-established treatments of depression (Cuijpers et al., 2007; 
Ekers & Webster, 2013), their efficiency needs to be enhanced since effects size are 
generally medium (Hopko, Lejuez, Ruggiero, et al., 2003). Due to the heterogeneity 
of depression, this might be achieved through a better understanding of patients’ 
profiles (i.e., clusters), characterized by specific depressive symptoms (e.g., loss of 
interest, loss of pleasure, indecisiveness), for which “behavioral activation” seems to 
be a relevant psychological intervention. The study secondly aims at investigating 
the relationships between behavioral features (i.e., inactivity, levels of pleasure and 
of frequency of pleasant activities) and the severity of depression depending on 
cluster membership in order to determine if a “behavioral activation” intervention 
seems more relevant for some or all of the identified clusters. To our knowledge, no 
empirical evidence is currently available in regard to the possibility that “behavioral 
activation” might be a better fit for specific clusters of depressed adults. Yet, some 
authors already mentioned this theoretical possibility (Hopko, Lejuez, Ruggiero, et 
al., 2003) which fits the perspective among researchers and clinicians claiming that 
there is a need to offer clinical interventions which address the specific needs and 
issues of our patients (Chekroud et al., 2017; Kinderman et al., 2012). 
In sum, we firstly aimed at determining whether reliable and clinically meaningful 
subtypes of depressive adults (i.e., clusters) can be identified based on the most 
often-used self-report assessment of depression through a cluster-analysis 
approach. In line with previous research, it is hypothesized that different depressive 
symptoms’ clusters will be highlighted. Secondly, predictive values of behavioral 
features (i.e., inactivity, level of pleasure and level of frequency of pleasant activities) 
on the severity of depression were assessed depending on cluster-membership. Due 
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to the heterogeneity of depression, the relationships between behavioral features 
and depression are hypothesized to vary depending on cluster membership. These 
results are expected to indicate for which clusters “behavioral activation” seems to 
be a relevant intervention.  
METHOD 
Participants  
The current sample consists in a selection of participants from a larger sample 
recruited in Belgium and in France (n = 1169; for further details, see Wagener et al., 
2016). Then, participants completed a series of self-reported measures which are 
not used in the current study because they do not correspond to its scope. A 
subsample of 619 adults corresponding to the following criteria was selected from 
the whole sample. Participants included in the current study were French-speaking 
adults aged between 18 and 60 years. In accordance with the DSM-5 criteria for a 
major depressive episode (American Psychiatric Association, 2013), participants 
presented at least five symptoms on the BDI-II (including sadness and/or loss of 
pleasure and/or loss of interest), irrespective of the severity of the symptoms11. They 
were recruited from community and mental healthcare centers via advertisements 
on social networks, universities intranet and waiting rooms of healthcare centers. 
The same subsample was used in another study investigating other research 
questions [unpublished data]. Demographic characteristics are shown in Table 1. 
The protocol was approved by the local ethics committee. All participants provided 
informed consent. 
                                                     
11
 Item’s score ≥ 1 
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   M (SD) 
Age   31.11 (11.88) 
Category Subcategories  N (%) 
Gender  Female 417 (67.37) 
 Male  202 (32.63) 
Marital status Single 402 (64.94) 
 In a relationship (married/cohabiting with 
partner) 
176 (28.43) 
 Separated/Divorced 22 (3.55) 
 Widowed 7 (1.13) 
 Missing 12 (1.94) 
Employment status Student 248 (40.06) 
 Employed  282 (45.56) 
 Unemployed  71 (11.47) 
 Retired 17 (2.75) 
 Missing 1 (.16) 
Table 1. Demographic characteristics. 
Instruments  
Participants completed self-reported assessments presented under the form of 
Likert-type scales. French versions of the questionnaires were used. Table 2 
describes the scales used and presents their internal reliability. 
136  Experimental Section 
 
Variables of interest Instruments  Sub-
scale(s) 





Inventory – Second 
Edition  (BDI-II) (Beck 
et al., 1996; Centre de 
Psychologie Appliquée, 
1996) 
Not used Actual experience of depressive symptoms. 
The BDI-II comprised 21 items. But 23 items were considered in 
this specific study: for the symptoms “Changes in sleeping 
patterns” and “Changes in appetite”, the two types of modification, 
i.e. increase in sleep/appetite or decrease in sleep/appetite, were 
assessed separately. 
.88 
Behavioral features of 
depression 
Behavioral Activation 
for Depression Scale – 
Short Form (BADS-SF) 
(Manos et al., 2011; 
Wagener et al., 2015)  
Not used 
 
Inactivity was assessed with three items of the Behavioral 
Activation for Depression Scale–Short Form. 
.65b 
Pleasant Events 






Extent to which the individual experiences pleasure in activities. 





Table 2. Description of the instrumentsa 
a
 Cronbach’s α are those obtained in the current sample;.b A Cronbach α of .65 is acceptable because it concerns only three items  (Tavakol & Dennick, 
2011). 
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Data analysis 
Statistical analyses were performed in two steps. First, we used data clustering 
techniques to identify subgroups of adults depending on their depressive symptoms. 
Data grouping was achieved through a combination of hierarchical and 
nonhierarchical procedures, as recommended by recent theoretical trends (Hair, 
Black, Babin, & Anderson, 2010). The hierarchical cluster analysis was performed 
by using Ward’s method with squared Euclidian distance measurement. This 
process allowed to identify the number of clusters that maximizes differences 
between groups and minimizes differences in the dependent variables (i.e., BDI-II 
items) within groups. Cluster membership was then determined through consecutive 
nonhierarchical K-means cluster analysis computed to identify an optimal six-factor 
solution. This method provides a relatively robust identification of clusters (Taylor et 
al., 2001). To validate the clusters solution, a series of ANOVAs was conducted, with 
the cluster membership as an independent variable and the BDI-II items as 
dependent variables (Aldenderfer & Blashfield, 1985). ANOVAs were also performed 
for external correlates with the cluster membership as the independent variable. 
Second, we assessed the predictive value of behavioral features of depression (i.e., 
inactivity, levels of pleasure and of frequency of pleasant activities) on depression in 
function of cluster membership by running multiple regression analyses. All analyses 
were performed with STATISTICA 10 software. 
Alpha was set at .05. Given the number of statistical analyses and the need to 
balance the amount of type 1 and type 2 errors, we calculated adjusted p values with 
the false discovery rate method for multiple testing, i.e., the Benjamini-Hochtberg 
indice (Benjamini & Yekuteli, 2001). The false discovery rate controls the expected 
proportion of falsely rejected null hypotheses and has been shown to be much more 
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powerful than methods controlling the familywise error rate (e.g., Bonferroni) 
(Benjamini & Yekuteli, 2001). 
RESULTS 
Cluster analyses 
Results suggested a six-factor solution (Figure 1). The ANOVAs revealed a 
significant effect of cluster membership on each BDI-II item (p < .001), providing a 
solid indication of the tenability of the six-factor solution. Descriptive statistics for 
each cluster and ANOVAs (including results of post-hoc analyses) are reported in 
Table 3. 
The identified clusters can be described as follows: 
(1) Cluster 1 - “Heavy sleepers” (n = 105): high levels of tiredness, loss of energy 
and increase of sleep.  
(2) Cluster 2 - “Cognitive depressives” (n = 100): high levels of pessimism, past 
failures, guilty feelings, self-dislike and worthlessness.  
(3) Cluster 3 - “Affective-somatic depressives” (n = 91): high levels of affective 
symptoms (loss of interest and of pleasure) and somatic symptoms (increase of 
appetite and of sleep, irritability).  
(4) Cluster 4 - “Mild depressives” (n = 99): mild levels of all symptoms.  
(5) Cluster 5 - “Sleepless depressives” (n = 116): high levels of decrease of sleep 
and tiredness.  
(6) Cluster 6, “Typical depressives” (n = 108): high levels of all symptoms.  
The identified clusters were then compared for external correlates. Table 4 shows 
descriptive statistics and the results of the ANOVAs. Regarding external correlates, 
typical depressives (C6) display quite a different profile compared to the other five 
clusters. Indeed, they experience lower levels of pleasure and of frequency of 
pleasant activities along with higher levels of inactivity. Concerning the other five 
clusters, their levels of pleasure are significantly different. The five clusters can be 
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gathered in two more general groupings in regard to the frequency of pleasant 
activities. Heavy sleepers (C1), mild depressives (C4) and sleepless depressives 
(C5) experience higher level of frequency of pleasant activities than cognitive 
depressives (C2) and affective-somatic depressives (C3). Further, the level of 
inactivity is also equivalent in all clusters except for the sleepless depressives (C5) 
who display a lower level on this behavioral feature. Effect sizes for these differences 
were medium to large. 
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Cluster profile Range M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) F p η² 
Sadness 0 – 1 .23 (.43) .71 (.46)a .78 (.42)a .34 (.47)b c .30 (.46)b c .95 (.21)a b d e 53.47 < .001 .30 
Pessimism 0 – 1 .33 (.47) .86 (.35)a .71 (.45)a .46 (.50)b c .45 (.50)b c .93 (.25)a c d e 34.19 < .001 .22 
Past failure 0 – 1 .37 (.48) .71 (.46)a .53 (.50) .38 (.49)b .19 (.39)a b c .88 (.33)a c d e 34.88 < .001 .22 
Loss of 
pleasure 0 – 1 .29 (.46) .27 (.45) .82 (.38)
a b
 .28 (.45)c .21 (.41)c .93 (.26)a b d e 63.58 < .001 .34 
Guilty feelings 0 – 1 .41 (.49) .80 (.40)a .46 (.50)b .39 (.49)b .31 (.46)b .90 (.30)a c d e 31.24 < .001 .20 
Punishment 
feelings 0 – 1 .08 (.27) .42 (.50)
a
 .16 (.37)b .12 (.33)b .13 (.34)b .72 (.45)
a b c d 
e
 
46.22 < .001 .27 
Self-dislike 0 – 1 .13 (.34) .87 (.34)a .76 (.43)a .27 (.45)b c .16 (.37)b c .92 (.28)a d e 103.46 < .001 .46 
Self-
criticalness 0 – 1 .40 (.49) .82 (.39)
a




0 – 1 .06 (.23) .38 (.49)a .31 (.46)a .09 (.29)b c .05 (.22)b c .81 (.39)
a b c d 
e
 
72.77 < .001 .37 
Crying 0 – 1 .16 (.37) .47 (.50)a .57 (.50)a .24 (.43)b c .20 (.40)b c .85 (.36)
a b c d 
e
 
41.99 <.001 .26 
Agitation 0 – 1 .57 (.50) .62 (.49) .86 (.35)a b .38 (.49)a b c .65 (.48)d .79 (.41)a d 13.08 < .001 .10 
Loss of interest 0 – 1 .38 (.49) .21 (.41) .80 (.40)a b .34 (.48)c .21 (.41)c .89 (.32)a b d e 52.52 < .001 .30 
Indecisiveness 0 – 1 .29 (.45) .54 (.50)a .76 (.43)a b .27 (.45)b c .28 (.45)b c .92 (.28)a b d e 43.81 < .001 .26 
Worthlessness 0 – 1 .16 (.37) .56 (.50)a .34 (.48)b .19 (.40)b .09 (.28)b c .85 (.36)
a b c d 
e
 
57.58 < .001 .32 
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Loss of energy 0 – 1 .91 (.28) .67 (.47)a .97 (.18)b .29 (.46)a b c .84 (.37)b d .97 (.16)b d 57.67 < .001 .32 
Increase of 
sleep 0 – 1 .83 (.38) .09 (.29)
a
 .57 (.50)a b .18 (.39)a c .00 (.00)a c d .33 (.47)a b c e 75.74 < .001 .38 
Decrease of 
sleep 0 – 1 .00 (.00) .61 (.49)
a
 .37 (.49)a b .25 (.44)a b .96 (.20)a b c d .56 (.50)a d e 75.93 < .001 .38 
Irritability 0 – 1 .33 (.47) .41 (.49) .86 (.35)a b .22 (.42)c .58 (.50)a c d .79 (.41)a b d e 32.13 < .001 .21 
Decrease of 
appetite 0 – 1 .40 (.49) .24 (.43) .13 (.34)
a
 .17 (.38)a .18 (.39)a .56 (.50)b c d e 16.14 < .001 .12 
Increase of 
appetite 0 – 1 .14 (.35) .13 (.34) .74 (.44)
a b
 .24 (.43)c .34 (.47)a b c .28 (.45)c 26.59 < .001 .18 
Concentration 
difficulty 0 – 1 .56 (.50) .57 (.50) .66 (.48) .32 (.47)
a b c
 .65 (.48)d .97 (.16)
a b c d 
e
 
23.05 < .001 .16 
Tiredness or 
fatigue 0 – 1 .95 (.21) .77 (.42)
a
 .91 (.28)b .14 (.35)a b c .94 (.24)b d .96 (.19)b d 121.23 < .001 .50 
Loss of interest 
in sex 0 – 1 .29 (.46) .14 (.35) .52 (.50)
a b
 .29 (.46)c .30 (.46)c .70 (.46)a b d e 20.72 < .001 .14 
Table 3. Descriptive statistics for the six clusters on cluster profile* 
a
 Statistically significant in comparison to cluster 1; b Statistically significant in comparison to cluster 2; c Statistically significant in comparison to cluster 
3; d Statistically significant in comparison to cluster 4; e Statistically significant in comparison to cluster 5; * < .05, **< .01 (Benjamini-Hochtberg 
correction), ***< .001
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correlates Range M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) F p η² 













1.83 1.14 (.22) 1.04 (.27)
a






Inactivity -.44–3.83 -.32 (.37) .03 (1.00) .11 (1.01)
a






Table 4. Descriptive statistics for the six clusters on external correlates. 
a
 Statistically significant in comparison to cluster 1;  b Statistically significant in comparison to cluster 2; c Statistically significant in comparison to cluster 
3; d Statistically significant in comparison to cluster 4; e Statistically significant in comparison to cluster 5; * < .05, **< .01 (Benjamini-Hochtberg 
correction), ***< .001 
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Regression analyses 
The regression analyses assessed the predictive value of behavioral features (i.e., 
inactivity, levels of pleasure and of frequency of pleasant activities) on the severity 
of depression in each cluster at the time of assessment (Benjamini-Hochtberg indice 
= .01). No sign of multicollinearity was highlighted for any of the assessed variable: 
inactivity (Tolerance = .90), level of pleasure (Tolerance = .83), and level of 
frequency of pleasant activities (Tolerance = .80). 
No significant prediction was evidenced in three clusters showing some sleep 
disturbances: heavy sleepers (C1), affective-somatic depressives (C3), and 
sleepless depressives (C5). 
Inactivity positively predicted depression in three clusters (cognitive depressives 
[C2], mild depressives [C4], and typical depressives [C6]) (β = .31, p <.001; β = .24, 
p = .01; β = .27, p < .01, respectively). The frequency of pleasant activities negatively 
predicted depression in cognitive depressives (C2) and typical depressives (C6) (β 
= -.31, p < .01; β = -.32, p <.001, respectively). Surprisingly, in neither case, the level 
of pleasure was a significant predictor of depression. 
DISCUSSION 
This study’s aims were two-fold: (1) to investigate the heterogeneity of depression 
through a cluster-analysis approach, and (2) to assess the predictive values of 
behavioral features (i.e., inactivity, levels of pleasure and of frequency of pleasant 
activities) on the severity of depression depending on cluster-membership. 
Ultimately, results of the current study are expected to provide clinical suggestions 
regarding the apparent relevance of “behavioral activation” intervention for all 
depressed individuals or for specific clusters of them. 
Results evidenced the heterogeneity of depressive symptoms, as six clusters of 
depressive adults have been found (heavy sleepers, cognitive depressives, 
affective-somatic depressives, mild depressives, sleepless depressives, typical 
depressives). Interestingly, even though we did not use the Hamilton Depression 
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Rating Scale, two of the clusters identified in the current study are similar to two 
clusters identified by previous researchers. Indeed, sleepless depressives are 
similar to the cluster “sleep/sexual/somatic” identified by Schacht et al. (2014) and 
to the cluster “sleep – insomnia” identified by Chekroud et al. (2017) because their 
profile is highly characterized by symptoms related to insomnia and tiredness. Mild 
depressives are similar to the cluster “mild MDD/symptoms” because their profile is 
characterized by low to average levels on all symptoms (Schacht et al., 2014). 
However, no other similarities were observed between the clusters identified in the 
current study and the clusters identified in others using a similar approach. The 
utilization of different assessment tools which focus on different aspects or 
symptoms of depression might account for the lack of similarities. For instance, 
contrary to the BDI-II, the Center for Epidemiologic Studies-Depression Scale 
investigates relationships with others, the Hamilton Depression Rating Scale 
investigates anxiety symptoms (e.g., somatic anxiety, hypochondriasis), and the 
Structured Clinical Interview for DSM-IV questions circumstances in which the 
depressive symptoms appeared (e.g., physical illness). Further, contrary to the BDI-
II, the Hamilton Depression Rating Scale and the Structured Clinical Interview for 
DSM-IV consist in hetero-assessments of the depressive symptomatology. The lack 
of similarities might also be explained by the determination of the clusters based on 
different variables (i.e., presence of the symptoms versus severity of the symptoms). 
Finally, regarding the lack of similarities between the clusters highlighted in the 
current study and those identified by Guidi et al. (2011) or Hybels et al. (2013), this 
might also be due to the influence of circumstantial factors (i.e., the presence of a 
medical illness or the age).  
Regarding the cluster of cognitive depressives and the cluster of affective-somatic 
depressives, it is noteworthy that they correspond to the cognitive factors and 
affective-somatic factor of the BDI-II, respectively. Moreover, these two clusters are 
comparable to the two symptoms networks recently evidenced in a sample of 
depressed patients (Bringmann, Lemmens, Huibers, Borsboom, & Tuerlinckx, 2015). 
To determine symptoms networks, Bringmann et al. (2015) assessed the short-term 
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dynamics between BDI-II items across 20 weeks. Firstly, their results highlighted a 
network of cognitive symptoms similar to our cluster of cognitive depressives. 
Indeed, both profiles are highly characterized by cognitive symptoms such as guilty 
feelings, self-dislike, worthlessness and pessimism. Secondly, their results 
underlined a network of physical and affective symptoms similar to the cluster of 
affective-somatic depressives because both profiles are highly characterized by 
affective symptoms such as loss of energy and loss of pleasure. Furthermore, the 
groupings of the cognitive symptoms and of the affective-somatic ones are similar to 
melancholic depression and atypical depression respectively (Rush, 2007). Indeed, 
melancholic depression is characterized by high levels of guilty feelings as are the 
cognitive depressives. Atypical depression is characterized by disturbances of the 
sleep and the appetite as are the affective-somatic depressives (Thase, 2007). Then, 
there is growing evidence supporting the existence of the grouping of patients 
showing mainly cognitive symptoms or affective-somatic ones. Put another way, 
some specific symptoms seem deeply interconnected which could indicate the 
influence of similar underlying processes.  
Results of the present study support the idea that “behavioral activation” intervention 
seems to be a more relevant psychological intervention for specific clusters. Indeed, 
the assumptions of the behavioral model – depression is characterized and 
maintained by inactivity, low levels of pleasure and of frequency of pleasant activities 
(Hopko, Lejuez, Ruggiero, et al., 2003; Lewinsohn, 1975) – are corroborated in three 
clusters of depressive individuals (cognitive depressives, mild depressives, typical 
depressives). In these three clusters, inactivity positively predicted depression while 
the level of pleasure did not. It could be assumed that in cognitive depressives, mild 
ones, and typical ones, the commitment in activities itself – either pleasurable or 
mandatory – is sufficient to improve the experience of depression. Even though the 
level of experienced pleasure is one of the core components of the behavioral model 
of depression, the results of the present study support the idea that the rewarding 
value of the activity – which is an important notion of the behavioral model as well – 
is as essential as the actual sense of pleasure experienced during the activity. 
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Regarding the frequency of pleasant activities, it has been shown to negatively 
predict depression in cognitive depressives and typical ones. Subsequently, with 
depressed individuals reporting high levels of pessimism, past failures, guilty 
feelings, self-dislike and worthlessness and/or high level of all BDI-II symptoms, it 
seems relevant to focus on the increase of the frequency of pleasant activities as 
well as to help them become aware of the pleasure which might be experienced 
during neutral activities. Overall, our results seem to indicate that the relationships 
between behavioral features of depression and the experience of depression are 
heterogeneous in function of cluster membership. Furthermore, these results 
underline that the activation assignments offered by behavioral activation 
intervention can either concern pleasurable and/or mandatory activities.  
In a nutshell, even though “behavioral activation” seems more relevant for some 
depressive individuals showing specific symptoms, it does not consist in the main 
therapeutic indication for all forms of depression. In particular, with individuals 
presenting sleep disturbances (e.g., heavy sleepers, sleepless depressives), it 
seems more relevant to offer interventions targeting sleep difficulties because no 
significant relationship was highlighted between behavioral features and depression 
reported by individuals from these clusters.  
Results of the current study offer some experimental perspectives. First, replication 
studies are needed to provide further support to the existence of the clusters 
evidenced in this sample and in the other studies using a clustering-approach. To do 
so, an identical assessment design should be used. Second, because our data were 
not of a longitudinal nature, causal relationships between behavioral features and 
depression were not assessed. In this perspective, network analyses might be of 
interest (Borsboom & Cramer, 2013). According to this approach of 
psychopathology, symptoms are considered as nodes which will trigger other 
symptoms when they are activated. Then, these statistical analyses allow the 
evaluation of dynamic and causal relationships between psychopathological 
symptoms. Further, a longitudinal study following healthy young adults for several 
years might permit us to state about the causal relationship between behavioral 
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features and depression. Besides, future research should investigate the hypothesis 
that behavioral activation might be more effective in depressive individuals 
presenting a similar profile to those of cognitive depressives, mild depressives, and 
typical depressives than in heavy sleepers, affective-somatic depressives, and 
sleepless depressives. Finally, it is of interest to determine which variables might 
significantly predict depression in the clusters of heavy sleepers, affective-somatic 
depressives, and sleepless depressives. This investigation will ultimately permit to 
determine which psychological intervention seems the most appropriate with 
depressive individuals presenting similar profiles. 
Limitations  
We used self-reported assessment of depression and behavioral features. Even 
though participants know themselves better than anyone else, self-reported 
measures rely on their honesty and understanding of the evaluation. Moreover, 
rating scales might be interpreted differently between individuals. Furthermore, 
activities assessed by the Pleasant Events Schedule might not correspond to valued 
activities of individuals. 
CONCLUSIONS 
Overall, this study underlined the necessity of taking into account the heterogeneity 
in depressive symptomatology in order to tailor the psychological intervention. 
Further, this study indicates that “behavioral activation” does not consist in the main 
therapeutic indication for all forms of depression.
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INTRODUCTION 
According to behavioral models, depression is characterized by lower levels of 
engagement in mandatory (e.g., paying the bills) and pleasant (e.g., reading) 
activities in comparison to a healthy mental state (Hopko, Lejuez, LePage, Hopko, & 
McNeil, 2003; Lewinsohn, 1975). Consequently to this low level of activation, 
depressed individuals have a limited access to environmental rewards which 
maintains their depressive symptomatology (Carvalho, Trent, et al., 2011; Takagaki, 
Okamoto, Jinnin, Mori, Nishiyama, Yamamura, Yokoyama, Shiota, Okamoto, 
Miyake, Ogata, Kunisato, et al., 2016).  
Behavioral models of depression led to the development of “behavioral activation” 
programs targeting both the low level of activation and the limited access to rewards 
in depressed patients. Even though “behavioral activation” interventions are well-
established treatments of depression (Cuijpers et al., 2007; Ekers et al., 2014), they 
need to be enhanced since effects size are generally medium (Hopko, Lejuez, 
Ruggiero, et al., 2003). This might be achieved through the identification of 
psychological factors which are related to both the low levels of activation and the 
limited access to rewards. These factors might in turn be addressed with specific 
clinical interventions as adjuncts to the “behavioral activation” ones. Altogether, 
these interventions might potentiate their respective therapeutic effects. 
Little is known concerning the relationships between engagement in 
activities/activation, access to environmental rewards, and other psychological 
factors which maintain or increase the risk of depression. Consequently, the current 
study consists in a preliminary assessment of these links and focuses on three 
different factors of different natures. 
The first factor is of a motivational nature. Depressed patients display disturbances 
in motivation (Krämer et al., 2014; Sherratt & MacLeod, 2013), more specifically in 
approach motivation which is notably determined by the functioning of both the 
behavioral inhibition system and the behavioral activation system (BIS/BAS). These 
neurobehavioral systems play an important role in depression as vulnerability factors 
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to its development and maintenance (Pinto-Meza et al., 2006). Deficits in approach 
motivation are consistent with results showing that an under-activated BAS 
maintains depressive symptoms (Kasch et al., 2002; Pinto-Meza et al., 2006). Due 
to their impact on approach motivation, it seems likely that the functioning of both 
the BIS and the BAS influences the engagement in activities as well as the access 
to environmental rewards. 
The second factor is of an identity nature. Depression is negatively related to self-
efficacy (Takagishi, Sakata, & Kitamura, 2013). More precisely, a low sense of self-
efficacy increases the risk for depression (Bandura, Caprara, Barbaranelli, Gerbino, 
& Pastorelli, 2003) and maintains this psychopathology (Krämer et al., 2014). 
Because self-efficacy consists in personal beliefs in one’s capabilities and 
determines how people motivate themselves (Tahmassian & Moghadam, 2011), it is 
hypothesized that a low level of self-efficacy might be related to a low level of 
engagement in activities as much as people who doubt their capabilities shy away 
from difficult tasks.  
The third factor is of an emotional nature. Depressed individuals present a disturbed 
use of cognitive emotion regulation strategies (Berking et al., 2014). Indeed, they 
use less adaptive emotion regulation strategies than healthy individuals (e.g., 
rumination, self-blame, catastrophizing) while the successful use of adaptive 
emotion regulation strategies (e.g., putting into perspective, positive refocusing, 
refocus on planning) negatively predicts the severity of depressive symptoms 
(Berking et al., 2014; Doron et al., 2013). A specific emphasis will be allocated to 
rumination because it consists in a central variable described in models of 
depression (Watkins, 2015). Further, rumination leads depressed individuals to 
procrastinate, decrease their engagement in activities and be behaviorally inhibited 
(Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). Then, it is hypothesized that the 
use of adaptive or less adaptive emotion regulation strategies influence both the 
engagement in activities and the access to environmental rewards. 
Briefly, the current study aims are two-fold: 1) to determine if subtypes of depressed 
individuals can be identified depending on the functioning of the aforementioned 
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psychological factors; 2) to investigate how these subtypes differentiate on the 
engagement in activities and the access to rewards. To do so, this study use a 
cluster-analysis approach. Due to the heterogeneity of depression, the levels of 
engagement in activities and of the access to rewards are expected to vary 
depending on cluster membership. Ultimately, these results are expected to provide 




The current sample was composed of 619 adults (202 men, 417 women). The same 
sample was used in another study investigating other research questions (for further 
information, see Wagener, Baeyens, Van der Linden, & Blairy, submitted). Further, 
it is important to note that this sample consists in a selection of participants from a 
larger study (n = 1169; for further information, see Wagener et al., 2016). The whole 
sample was recruited via advertisements on social networks, universities intranet 
and waiting rooms of healthcare centers. 
The subsample used in the current study corresponded to the following criteria. 
Participants were French-speaking adults aged between 18 and 60 years. In 
accordance with the DSM-5 criteria for a major depressive episode (American 
Psychiatric Association, 2013), they presented at least five symptoms on the BDI-II 
(including sadness and/or loss of pleasure and/or loss of interest), irrespective of the 
severity of the symptoms12. Demographic characteristics are shown in Table 1. The 
protocol was approved by the local ethics committee. All participants provided 
informed consent. 
                                                     
12
 Item’s score ≥ 1 
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Category Subcategories  n (%) 
Gender  Female 417 (67.37) 
 Male  202 (32.63) 
Marital status Single 402 (64.94) 
 In a relationship (married/cohabiting with 
partner) 
176 (28.43) 
 Separated/Divorced 22 (3.55) 
 Widowed 7 (1.13) 
 Missing 12 (1.94) 
Employment status Student 248 (40.06) 
 Employed  282 (45.56) 
 Unemployed  71 (11.47) 
 Retired 17 (2.75) 
 Missing 1 (.16) 
Table 1. Demographic characteristics. 
Instruments 
The assessment consisted in self-reported questionnaires presented under the form 
of Likert-type scales with higher scores being representative of higher severity or 
disturbance. Table 2 describes the scales used. 
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Instruments  Sub-scale(s) Scale(s) description 
Beck Depression Inventory – Second Edition (BDI-
II) (Beck et al., 1996; Centre de Psychologie 
Appliquée, 1996) 
Not used Actual experience of depressive symptoms. 
 
Behavioral Activation for Depression Scale – Short 




Inactivity was assessed with three items of the Behavioral 
Activation for Depression Scale–Short Form. 
Reward Probability Index – RPI (Carvalho, 
Gawrysiak, et al., 2011; Wagener & Blairy, 2015) 
Not used Extent to which the individual has access to environmental 
reward. 
General Self-Efficacy Scale – GSES (Schwarzer & 
Jerusalem, 1995) 
Not applicable Extent to which the individual views himself as capable to do 
some sort of behaviors. 
Cognitive emotion regulation strategies (Garnefski, 
Kraaij, & Spinhoven, 2001; Jermann, Van Der 





Less adaptive strategies 
Extent to which the individual uses adaptive emotion 
regulation strategies (i.e., acceptance, positive refocusing, 
refocus on planning, positive reappraisal, putting into 
perspective) 
Extent to which the individual uses less adaptive emotion 
regulation strategies (i.e., self-blame, rumination, 
catastrophizing, blame others) 
BIS/BAS Scale (Caci et al., 2007 ; Carver & White, 
1994)  
BIS Sensibility to threat and non-reward cues. 
BAS – Drive Extent to which the individual pursues his goals. 
BAS – Fun seeking Tendency with which the individual pursue a potentially 
reinforcing event. 
BAS – Reward 
responsiveness 
Tendency of the individual to positively respond to reward’s 
occurrence or anticipation. 
Table 2. Description of the instruments. 
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Data analysis 
Statistical analyses consisted in data clustering techniques to identify subgroups of 
depressed adults depending on behavioral systems (i.e., behavioral inhibition 
system and the three facets of the behavioral activation system – drive, fun seeking, 
and reward responsiveness), self-efficacy, and emotion regulation strategies (i.e., 
self-blame, acceptance, rumination, positive refocusing, refocus on planning, 
positive reappraisal, putting into perspective, catastrophizing, blame others). Data 
grouping was achieved through a combination of hierarchical and nonhierarchical 
procedures, as recommended by recent theoretical trends (Hair et al., 2010). The 
hierarchical cluster analysis was performed by using Ward’s method with squared 
Euclidian distance measurement. This process allowed to identify the number of 
clusters that maximizes differences between groups and minimizes differences in 
the dependent variables within groups. Cluster membership was then determined 
through consecutive nonhierarchical K-means cluster analysis computed to identify 
an optimal four-factor solution. This method provides a relatively robust identification 
of clusters (Taylor et al., 2001). To validate the clusters solution, a series of ANOVAs 
was conducted, with the cluster membership as an independent variable and 
behavioral systems, self-efficacy, and emotion regulation strategies as dependent 
variables (Aldenderfer & Blashfield, 1985). ANOVAs were also performed for 
external correlates (i.e., age, engagement in activities, environmental rewards, 
depression) with the cluster membership as the independent variable.  
Alpha was set at .05. Given the number of statistical analyses and the need to 
balance the amount of type 1 and type 2 errors, we calculated adjusted p values with 
the false discovery rate method for multiple testing that is the Benjamini-Hochtberg 
indice (Benjamini & Hochtberg, 1995; Benjamini & Yekuteli, 2001). The false 
discovery rate controls the expected proportion of falsely rejected null hypotheses 
and has been shown to be much more powerful than methods controlling the 
familywise error rate (e.g., Bonferroni) (Benjamini & Hochtberg, 1995; Benjamini & 
Yekuteli, 2001). 
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RESULTS 
Results suggested a four-factor solution (Figure 1). The ANOVAs revealed a 
significant effect of cluster membership on each of the assessed factors (p < .001), 
providing a solid indication of the tenability of the four-factor solution. Descriptive 
statistics for each cluster and ANOVAs (including results of post-hoc analyses) are 
reported in Table 3. 
The identified clusters can be described as follows: 
(1) Cluster 1 - “Depressives using all factors” (n = 136): medium levels on all 
dimensions.  
(2) Cluster 2 - “Depressives using no specific factors” (n = 200): low levels on all 
dimensions.  
(3) Cluster 3 - “Inhibited depressives with less adaptive emotion regulation 
strategies” (n = 128): high levels of inhibition and less adaptive emotion 
regulation strategies (i.e., self-blame, rumination, catastrophizing) along with low 
level of self-efficacy.  
(4) Cluster 4 - “Depressives with adaptive strategies” (n = 155): high levels of self-
efficacy and adaptive emotion regulation strategies (i.e., acceptance, positive 
refocusing, refocus on planning, positive reappraisal, putting into perspective). 
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Figure 1. Schematic representation of clusters. 
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Cluster 1 
n =  136  
(87 women) 
Cluster 2 
n =  200  
(137 women) 
Cluster 3 
n =  128  
(102 women) 
Cluster 4 
n =  155  
(91 women) 
   
Cluster profile Range M (SD) M (SD) M (SD) M (SD) F p η² 
BIS 8-28 22.68 (.22) 2.66 (.22)a 24.49 (.21)a, b 19.20 (.26)a, b, c 92.47 < .001*** .31 
BAS – Drive 4-16 9.82 (.21) 8.37 (.13)a 8.75 (.20)a 9.52 (.16)b, c 16.71 < .001*** .08 
BAS – Fun Seeking 4-16 12.27 (.16) 1.12 (.13)a 9.65 (.21)a 11.68 (.16)b, c 56.98 < .001*** .22 
BAS – Reward Responsiveness 8-20 17.50 (.16) 15.31 (.15)a 15.76 (.17)a 16.06 (.16)a, b 34.83 < .001*** .15 
Self-Efficacy 10-40 3.49 (.39) 29.13 (.30) 23.26 (.44)a, b 33.94 (.30)a, b, c 143.17 < .001*** .41 
Self-blame 4-20 12.17 (.27) 8.56 (.17)a 12.98 (.32)b 8.51 (.19)a, c 101.17 < .001*** .33 
Acceptance 5-20 11.74 (.23) 11.04 (.18)a 11.46 (.25)a 14.99 (.22)b, c 97.96 < .001*** .32 
Rumination 4-20 14.61 (.25) 9.79 (.20)a 15.23 (.28)b 11.07 (.25)a, b, c 123.73 < .001*** .38 
Positive refocusing 3-20 1.72 (.31) 8.44 (.20)a 6.79 (.24)a, b 11.23 (.30)b, c 58.20 < .001*** .22 
Refocus on planning 4-20 15.03 (.25) 11.23 (.16)a 1.91 (.28)a 15.72 (.21)b, c 132.61 < .001*** .39 
Positive reappraisal 4-20 13.78 (.26) 1.32 (.20)a 8.04 (.22)a, b 15.82 (.22)a, b, c 225.14 < .001*** .52 
Putting into perspective 4-20 13.51 (.27) 11.43 (.20)a 8.84 (0.24)a, b 15.24 (.24)a,b,c 123.67 < .001*** .38 
Catastrophizing 4-20 9.32 (.26) 6.24 (.15)a 10.60 (0.35)a, b 6.12 (.19)a, c 91.16 < .001*** .31 
Blaming others 3-20 9.01 (.28) 6.53 (6.71)a 11.29 (8.58)b 6.68 (.16)a, c 30.23 < .001*** .13 
Table 3. Descriptive statistics for the four clusters on cluster profile. 
a
 Statistically significant in comparison to cluster 1; b Statistically significant in comparison to cluster 2; c Statistically significant in comparison to cluster 
3; * < .05, **< .01 (Benjamini-Hochtberg correction), ***< .001 
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The identified clusters were then compared for external correlates. Descriptive 
statistics for each cluster and ANOVAs (including results of post-hoc analyses) are 
reported in Table 4. No significant difference was showed on age. Concerning 
activation, “inhibited depressives with less adaptive emotion regulation strategies” 
(C3) displayed a lower level than the other three clusters. No significant difference 
was observed between the other three clusters. Concerning environmental rewards, 
“depressives using all factors” (C1) and “depressives using no specific factors” (C2) 
displayed similar levels. Still concerning environmental rewards, “inhibited 
depressives with less adaptive emotion regulation strategies” (C3) displayed lower 
levels than the other three clusters while “depressives with adaptive strategies” (C4) 
displayed higher levels than the other three clusters. Concerning depression, 
“depressives using all factors” (C1) displayed a higher level than “Depressives using 
no specific factors” (C2) and “depressives with adaptive strategies” (C4) and a lower 
one than “inhibited depressives with less adaptive emotion regulation strategies” 
(C3). “Depressives using no specific factors” (C2) displayed a lower level than 
“Depressives using all factors” (C1) and “inhibited depressives with less adaptive 
emotion regulation strategies” (C3) and a similar level than “depressives with 
adaptive strategies” (C4). “Inhibited depressives with less adaptive emotion 
regulation strategies” (C3) displayed a higher level than the other three clusters. 
“Depressed with adaptive strategies” (C4) displayed a lower level than “Depressed 
using all factors” (C1) and “inhibited depressed with less adaptive emotion regulation 
strategies” (C3) and a similar level than “depressives using no specific factors” (C2). 
 




n = 136  
(87 women) 
Cluster 2 
n = 200  
(137 women) 
Cluster 3 
n = 128  
(102 women) 
Cluster 4 
n = 155  
(91 women) 
   
External correlates Range M (SD) M (SD) M (SD) M (SD) F p η² 
Age 18-60 28.80 (.90) 32.47 (.91) 31.02 (1.02) 31.38 (.97) 2.59 .05 .01 
Activation -3.83 – .44 -.01 (.09) .24 (.05) -.54 (.12)a, b .17 (.6)c 19.15 < .001*** .09 
Environmental 
rewards 23-76 53.76 (.60) 53.43 (.43) 44.27 (.73)
a, b
 58.65 (.53)a, b, c 103.60 < .001*** .34 
Depression 5-58 16.66 (.72) 12.68 (.47)a 25.56 (1.11)a, b 11.21 (.49)a, c 81.48 < .001*** .29 
Table 4. Descriptive statistics for the four clusters on external correlates. 
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DISCUSSION 
The current study aimed at determining if different subtypes of depressed adults 
could be identified depending on the functioning of different psychological factors 
(i.e., behavioral inhibition system, behavioral activation systems, self-efficacy, 
cognitive emotion regulation strategies). Furthermore, this study aimed at 
investigating how these subtypes of depressed adults differentiate on the clinical 
targets of “behavioral activation” treatment (i.e., engagement in activities/activation, 
access to environmental rewards). Ultimately, this study will permit some 
suggestions in regard to clinical interventions which might be integrated with 
“behavioral activation” ones to target psychological factors which are linked to lower 
levels of activation as well as lower levels of environmental rewards. 
Results firstly highlighted that different subtypes of depressed individuals can be 
observed as a function of the psychological factors assessed in the current study. 
Indeed, four different subtypes of depressed adults were highlighted (i.e., 
“depressives using all factors”, “depressives using no specific factors”, “inhibited 
depressives with less adaptive emotion regulations strategies”, “depressives with 
adaptive strategies”). These results corroborate the fact that depression is a 
heterogeneous condition as more and more evidence in the scientific literature (e.g., 
Parker et al., 2014; Wagener et al., 2016; Wagener, Baeyens, Van der Linden, et al., 
submitted; Zimmerman et al., 2015). Further, these different subtypes of depressed 
individuals present variations on the levels of both the engagement in activities, the 
access to environmental rewards, and the severity of depression.  
Concerning the specificities of these four different profiles, it is noteworthy that 
depressed individuals belonging to the “inhibited depressives with less adaptive 
emotion regulations strategies” (C3) present a less healthy functioning than the other 
three clusters. Actually, these depressed individuals are quite inhibited, display a low 
sense of self-efficacy and use less adaptive emotion regulation strategies (i.e., self-
blame, catastrophizing). Importantly, they display the highest level of rumination. 
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This profile is also characterized by the lowest levels of both activation and 
environmental rewards along with the highest level of depression severity. 
Concerning the other clusters, “depressives using all factors” (C1) use all of the 
assessed psychological factors to a similar extent. In other words, they are both 
inhibited and activated, and use both adaptive and less adaptive emotion regulation 
strategies. They also display a medium sense of self-efficacy. Despite this mixed 
profile, they appear to be engaged in activities and to have access to environmental 
rewards. “Depressives using no specific factors” (C2) use the assessed 
psychological factors to a lesser extent than the other clusters. Interestingly, these 
depressed individuals display the lowest level of rumination. Individuals belonging to 
this clusterdisplay the highest level of engagement in activities and seem to have 
access to environmental rewards. Then, it seems that psychological factors other 
than those assessed in the current study play an important role in the psychological 
functioning of these individuals. Nonetheless, it is noteworthy that the lowest level of 
rumination is related to high levels of both engagement in activities and 
environmental rewards. This seems coherent with the positive relationship between 
high level of rumination and depressed individuals’ tendency to procrastinate, 
decrease their engagement in activities and be behaviorally inhibited (Nolen-
Hoeksema et al., 2008). Finally, “depressives with adaptive strategies” (C4) display 
a major use of adaptive emotion regulation strategies (i.e., acceptance, positive 
refocusing, refocus on planning, positive reappraisal, putting into perspective) as 
well as a high level of self-efficacy. These depressed individuals appear to be quite 
engaged in activities and present the highest access to environmental rewards. 
Interestingly, even though these individuals present a higher level of rumination than 
“depressed using no specific factors” (C2), this tendency to ruminate seems 
counteracted by the use of other healthier strategies. 
From a clinical perspective, results of the current study firstly seem to indicate that 
“behavioral activation” might theoretically be a better fit for some depressed 
individuals, presenting specific profiles, which is in line with recent research results 
(Chekroud et al., 2017; Schacht et al., 2014; Wagener, Baeyens, Van der Linden, et 
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al., submitted). As a matter of fact, it is likely that depressed individuals who are 
already engaged in activities and have a high access to environmental rewards will 
benefit less from “behavioral activation” than from other psychological interventions 
targeting other predominant needs (e.g., cognitive therapy, interpersonal therapy, 
schema therapy). In accordance with this assumption, “behavioral activation” might 
not be the most appropriate clinical intervention for depressed individuals presenting 
similar profiles than those of “depressives using no specific factors” and “depressives 
with adaptive strategies” since they are both activated and have access to 
environmental rewards. However, offering “behavioral activation” to individuals 
presenting similar profiles to those of the “depressives using all factors” and 
“inhibited depressives with less adaptive emotion regulation strategies” seems 
appropriate since both profiles are characterized by levels of engagement in 
activities and access to environmental rewards which might be increased. 
Even though offering “behavioral activation” to the individuals presenting similar 
profiles to those of the “depressives with adaptive strategies” does not seem the 
most relevant, these individuals’ profile provide interesting information in regard to 
clinical tools to combine with the “behavioral activation” ones. Indeed, these 
depressed individuals seem activated and to have access to environmental rewards. 
This is concurrent with the use of adaptive emotion regulation strategies. Then, the 
use of adaptive emotion regulation strategies seems related to a high level of 
engagement in activities as well as to the access to environmental rewards. 
Consequently, developing the use of this kind of emotion regulation strategies might 
be an interesting lead for other depressed individuals such as those presenting a 
similar profile than the “inhibited depressives with less adaptive emotion regulation 
strategies”. While developing the use of adaptive emotion regulation strategies, it 
seems essential to reduce depressed individuals’ tendency to ruminate. Indeed, 
results of this study evidenced that depressed individuals with high level of 
rumination are less activated and have lower access to environmental rewards than 
depressed individuals who display lower level of rumination. This result provides 
further support to the assumption that rumination is related to procrastination, 
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inactivity and inhibition (Baeyens, Kornacka, & Douilliez, 2012; Nolen-Hoeksema et 
al., 2008; Watkins, 2015). Therefore, this psychological phenomena should be 
addressed concurrently to efforts to increase the level of engagement in activities 
and the access to environmental rewards. This might be achieved through 
metacognitive therapy, rumination-focused cognitive behavioral therapy (CBT), 
mindfulness-based CBT or cognitive-bias modification such as presented in Watkins 
(2015). 
Overall, results of the current study provide some support to the combined and 
integrated use of “behavioral activation” tools to other clinical tools (e.g., 
development of adaptive emotion regulation strategies, treatment of rumination, 
bolstering self-efficacy). This combined utilization of different tools might potentiate 
their therapeutic effects. In our opinion, these results question the split of the 
behavioral techniques on one hand, and of the cognitive techniques on the other 
hand. Rather, it seems that an integration of both psychological techniques might 
potentiate therapeutic effects in depressed patients. 
Importantly, this study only assessed three kinds of psychological factors. It is likely 
that a plurality of other factors might be related to both the engagement in activities 
and the access to environmental rewards. For instance, personality factors such as 
the dimensions of introversion and extraversion; interpersonal factors such as social 
skills; other motivational factors such as the perceived effort; socioeconomic factors 
such as the income might influence the clinical targets of “behavioral activation”. 
Future studies should assess these factors in relation to the engagement in activities 
and the access to rewards. Ultimately, this will allow a more accurate understanding 
of depressed individuals’ characteristics which influence clinical targets of 
“behavioral activation”. 
Beyond the assessment of other psychological factors, this research offers other 
experimental perspectives. Firstly, future studies should address a limitation of the 
present one which is the use of self-reported assessments. Even though participants 
know themselves better than anyone else, self-reported measures rely on their 
honesty and understanding of the evaluation. Indeed, rating scales might be 
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interpreted differently between individuals. Importantly, the ratings on self-reported 
measures also rely on one’s mood and one’s self-representations of its psychological 
functioning. Then, future studies should combine self-reported measures with more 
objective ones. Secondly, causal relationships between psychological factors, 
engagement in activities and access to environmental rewards were not assessed. 
Future research should evaluate these relationships. In this perspective, network 
analyses might be of interest (Borsboom & Cramer, 2013). According to this 
approach of psychopathology, symptoms are considered as nodes which will trigger 
other symptoms when they are activated. Then, these statistical analyses allow the 
evaluation of dynamic and causal relationships between psychopathological 
symptoms. Further, a longitudinal study following healthy young adults for several 
years might permit to state about the causal relationship between psychological 
dimensions and behavioral features of depression. 
CONCLUSIONS 
This study highlighted that the functioning of different psychological factors – more 
particulary, emotion regulation strategies and self-efficacy – might influence both the 
level of engagement in activities and the access to environmental rewards which are 
the two main targets of “behavioral activation”. It has also been suggested that 
“behavioral activation” might be more appropriate for specific subtypes of depressed 
individuals and that other clinical tools might be combined with “behavioral 
activation” ones to potentiate their therapeutic effects. Briefly, results of this study 
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INTRODUCTION 
An increasing number of researchers support the presupposition of a continuum from 
a healthy psychological functioning to a disturbed psychological functioning that is 
mental disorder (Kinderman et al., 2013; Mansell, Harvey, Watkins, & Shafran, 
2009). Applied to depression, this approach postulates a continuum of depressive 
symptomatology in adults suffering from subclinical to clinical depression even 
though some psychological processes might vary depending on the symptomatology 
severity (Baert, De Raedt, Schacht, & Koster, 2010).  
Recently, the heterogeneity of depressive symptoms has also been investigated and 
it has been evidenced that two patients can be diagnosed with depression without 
sharing any common symptom (i.e., presenting different symptomatology profiles) 
(Zimmerman et al., 2015). As a consequence, an increasing interest for individual-
symptoms – rather than the diagnosis met or the global score reflecting symptoms’ 
intensity – has been observed in the scientific literature (Borsboom et al., 2011; 
Bringmann et al., 2015; Fried et al., 2015; Fried and Nesse, 2015). In this framework, 
researchers’ interest focuses more on individual-items of self-assessment scales 
than on the global score as well as on each diagnosis criterion than the diagnosis 
itself. Then, group differences on individual-symptoms and their impact on related 
features of mental disorders (e.g., functioning impairments) are assessed. The 
impact of related features of mental disorders on individual-symptoms are also 
evaluated. In the scope of research on depression, men and women were compared 
on individual-items of several assessments of depression and on DSM-IV individual-
criterion (Parker et al., 2014; Smith et al., 2008); depressive insomniacs to non-
depressive insomniacs were compared on BDI-II individual-items (Carney et al., 
2009). 
Other researchers also demonstrated that different depressive symptoms do not 
lead to the same psychosocial functioning impairments. For instance, late insomnia 
predicts work, social and private activities impairments but not home management 
and relationships impairments (Fried & Nesse, 2014). From a clinical point of view, 
individual-symptoms approaches aim to offer the most tailored psychological 
174 Experimental Section 
interventions, taking into account the heterogeneity of mental disorders and 
answering to the specific needs of each patient.  
For a long time, depression has been considered as differently experienced in 
women and in men. Within the categorical framework of mental disorders, it has 
been shown that women are almost twice as more likely to experience depression 
than men worldwide (Parker & Brotchie, 2010). Looking at the symptomatology 
profiles, subtle gender differences have been highlighted even though research 
results on that point are not equivocal. Actually, some studies did not report any 
gender differences on symptomatology profiles whereas others showed that 
depressed women are more likely to experience excessive tiredness and 
hypersomnia, hyperphagia, guilty feelings, worthlessness, tearfulness and that 
depressed men are more likely to experience initial insomnia (Kornstein et al., 2000; 
Parker & Brotchie, 2010; Smith et al., 2008). The heterogeneity of the assessment 
methods (clinical interviews, clinician-rating scales, self-rating scales) and the 
application of different definitions of depressive symptoms might explain the absence 
of results consistency (Smith et al., 2008). These inconsistencies have also been 
observable in gender differences on important psychological phenomena well-
known as associated with depression such as mental rumination. Indeed, even 
though the effect size was small, a recent meta-analysis concluded that women 
overall ruminate more than men (Johnson & Whisman, 2013). Mental rumination is 
considered as an avoidance process which is a central concept described in the 
models of depression (Watkins, 2015). 
According to the behavioral theory of depression, a decrease in the level of 
engagement in activities, also named behavioral avoidance, is often observable in 
depressed patients. It can lead them to be less and less involved in pleasurable and 
reinforcing activities (e.g., meeting friends or playing sports) or in domestic ones 
(e.g., cooking or washing) (Carvalho, Trent, et al., 2011; Hopko, Lejuez, Ruggiero, 
et al., 2003; Lewinsohn, 1975) and to withdraw from their professional activity. Since 
a positive significant relationship between positive mood and commitment in 
activities has been established (Brockmeyer, Kulessa, et al., 2015), behavioral 
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treatments of depression aim to decrease patients’ avoidance and increase their 
activation towards pleasurable activities (Dimidjian et al., 2011; Kanter et al., 2010; 
Lewinsohn & Amenson, 1978). This is specifically the purpose of behavioral 
activation programs (Lejuez et al., 2011; Martell et al., 2010) which are now well-
established as efficient treatments of depression (Cuijpers et al., 2007). 
While gender differences are highlighted in depression, little is known concerning 
gender differences on behavioral avoidance and behavioral activation. Recently, 
Ryba and Hopko (2012) investigated gender differences in the amount of time spent 
in several domains (e.g., social, spiritual, physical). Women reported higher levels of 
engagement in social activities such as spiritual and religious ones while men 
reported higher levels in physical and recreational-based activities. However, 
indication on the total duration of engagement when all behavioral domains are 
collapsed has not been provided. Then, one cannot draw any conclusion on gender 
differences on the general level of engagement in activities. 
This study’s aim was twofold. First, we investigated the existence of gender 
differences in the self-reported depressive symptomatology by comparing the extent 
to which depressive symptoms were experienced in women and in men. This 
research originality lies in the characteristics of our sample which was evaluated on 
a continuum-approach using self-report measurements. Second, in line with the 
rationale of behavioral activation programs (decreasing behavioral avoidance and 
increasing behavioral activation to enhance depressive symptomatology), we 
hypothesized that behavioral avoidance and activation will have different predictive 
value on depressive symptoms. Moreover, supporting this choice is the fact that 
behavioral avoidance can be conceptualized as an operant behavior (voluntary 
behavior) while depressive symptoms cannot. During therapy, psychologists and 
patients may work together on these operant behaviors in order to decrease 
depressive symptomatology. We investigated the differential predictive value of 
behavioral avoidance and activation depending on gender. 
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METHOD 
Participants and procedure 
A sample of 1169 adults was composed. The sample comprised community adults 
and adults attending mental healthcare. Participants were invited to take part in the 
study through advertisement on social networks, universities intranet and waiting 
rooms of several mental healthcare centers. A majority of the participants completed 
the questionnaires online (n = 896 participants, 76.65%) while a minority completed 
a paper-pen version of the questionnaires (n = 273, 23.35%). Demographic 
characteristics are shown in Table 1. The protocol was approved by the local ethics 
committee and all participants provided informed consent. 
 
Category  Subcategories n (%) 
Gender Female 759 (64.93) 
 Male 410 (35.07) 
Age  ≤ 20 years 186 (15.91) 
 21 – 30 years 498 (42.60) 
 31 – 40 years 187 (16.00) 
 41 – 50 years 116 (9.92) 
 51 – 60 years 101 (8.64) 
 > 60 years 62 (5.30) 
 Missing 19 (1.63) 
Marital status Single 728 (62.28) 
 In a relationship (married/cohabiting with 
partner) 
358 (30.62) 
 Separated/Divorced 42 (3.59) 
 Widowed 19 (1.45) 
 Missing 24 (2.05) 
Children 0 786 (67.24) 
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 1 – 2 278 (23.78) 
 ≥ 3 81 (6.93) 
 Missing 24 (2.05) 
Level of education Primary school 9 (.77) 
 High school 569 (48.67) 
 Undergraduate 195 (16.68) 
 Graduate 387 (33.11) 
 Missing 9 (.77) 
Employment status Student 416 (35.59) 
 Working 509 (43.54) 
 • Full time 386 (75.83) 
 • Partial time 120 (23.58) 
 • Missing data 3 (.59) 
 Unable/Nonworking 158 (13.52) 
 Retired 76 (6.50) 
 Missing 10 (.85) 
Medication None 843 (72.11) 
 Antidepressant medication 83 (25.46) 
 Anti-anxiety medication 47 (14.42) 
 Sleeping pills 24 (7.36) 
 Antipsychotic medication 16 (4.91) 
 Others  206 (63.19) 
 Missing 13 (3.99) 
Table 1. Demographic characteristics. 
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Instruments 
Beck Depression Inventory – Second Edition (BDI-II) 
The BDI-II is an assessment instrument of the severity of depressive symptoms 
during the last two weeks. The BDI-II is built on DSM-IV criteria (Beck et al., 1996) 
(e.g. “I’m so sad or unhappy that I can’t stand it”). The total score is equal to the sum 
of all of the items, with higher scores indicating more depressive symptoms. Internal 
consistency of the BDI-II is satisfactory since its Cronbach’s α is .91 (Dozois & Covin, 
2004). In this sample, Cronbach’s α was .89. As reported by Dozois and Covin 
(2004), BDI-II average test-retest reliability was .72 across 20 studies. The French 
version of the BDI-II was used (Centre de Psychologie Appliquée, 1996). 
Behavioral Activation for Depression Scale – Short Form (BADS-SF) 
The BADS-SF is a self-report assessment of the level of behavioral activation over 
the last week (Manos et al., 2011). It is a Likert scale consisting of nine 7-point items 
(from 0 = Not at all to 6 = Completely) arranged in two factors that are “Activation” 
(e.g., “I was an active person and accomplished the goals I set out to do”) and 
“Avoidance” (e.g., “Most of what I did was to escape from or avoid something 
unpleasant”). A total score, equal to the sum of all item scores, can be computed. 
Two sub-scores corresponding to the two factors can also be calculated. Internal 
consistencies of the original and translated versions of the BADS-SF were 
satisfactory since Cronbach’s α for the whole scale were .82 and .81 respectively 
(Manos et al., 2011; Wagener et al., 2015). Subscales reliability indices are only 
available for the translated version of the BADS-SF. For the activation subscale, 
Cronbach’s α was .85. and, for the avoidance subscale, it was .75. In the present 
sample, Cronbach’s α for the whole scale was .79. For the activation subscale, it 
was .84 and, for the avoidance subscale, it was .75. Construct validity of the two 
versions of the scale was demonstrated by the strong negative relationships 
between activation and depression, depressive automatic thoughts as well as with 
behavioral disengagement. Construct validity was also demonstrated by the strong 
positive relationships between activation and the probability of reinforcement and the 
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quality of life. Moreover, construct validity was highlighted by strong positive 
relationships between avoidance and depression. The French version of the BADS-
SF was used (Wagener et al., 2015). 
Statistical analyses 
Statistical analyses were performed in two steps. First, we only used the BDI-II to 
assess gender differences on each symptom with t-tests. For the symptoms 
“Changes in sleeping patterns” and “Changes in appetite”, the two types of 
modification, i.e., increase in sleep/appetite or decrease in sleep/appetite, were 
considered separately. We additionally examined the effect of gender combined with 
professional status on each depressive symptom using factorial ANOVAs. Second, 
we assessed the predictive value of the behavioral avoidance and of the behavioral 
activation on each depressive symptom depending on gender by running multiple 
regression analyses. These analyses do not allow the assessment of causal 
relationships but determine the predictive value of several independent variables 
(“predictors”) on one or more dependent variable(s). The homogeneity of the 
regression coefficients between women and men was assessed. All analyses were 
performed with STATISTICA 10 software. 
Alpha was set at .05. However, given the number of statistical analyses and the need 
to balance the amount of type 1 and type 2 errors, we calculated adjusted p values 
with the false discovery rate method for multiple testing that is the Benjamini-
Hochtberg indice (Benjamini & Yekuteli, 2001). Briefly, the false discovery rate 
controls the expected proportion of falsely rejected null hypotheses. This method has 
been shown to be much more powerful than methods that control the familywise 
error rate (e.g., Bonferroni) (Benjamini & Hochtberg, 1995; Benjamini & Yekuteli, 
2001). 
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RESULTS 
Depressive symptoms profile depending on gender 
No significant gender difference was highlighted on the depression severity (t(1167) 
= 1.78; M = 12.81, SD = 9.52). 
The Figure 1 displays symptoms profiles depending on gender and shows that there 
were no significant differences for the majority of symptoms. Nevertheless, women 
reported higher levels of sadness (t(1167) = 2.28, p < .05), self-dislike (t(1159) = 
2.50, p < .05), self-criticalness (t(1164) = 2.13, p < .05), crying (t(1165) = 2.70, p 
< .01), indecisiveness (t(1164) = 2.91, p < .01), increase of appetite (t(1151) = 4.38, 
p < .01) and loss of interest in sex (t(1164) = 3.17, p < .01) than men while men 
reported higher levels of past failure (t(11628) = -2.11, p < .05) and loss of pleasure 
(t(1162) = -2.58, p < .05). As depressive characteristics might be different as a 
function of symptomatology severity, gender differences on depressive symptoms 
were assessed in the subsample of adults suffering from dysphoria (BDI-II > 10). 
These analyses showed that some of the above-mentioned results are robust in 
dysthymic adults such as the higher levels of increase in appetite in women (t(618) 
= -2.88, p < .01) and the higher levels of past failure (t(628) = 4.10, p < .001) and 
loss of pleasure in men (t(629)= 4.22, p < .001).  
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Figure 1. Depressive symptoms: women versus men. 
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Depressive symptoms differences depending on professional status 
As professional withdrawal might be understood as behavioral avoidance, we ran 
complementary factorial ANOVAs assessing symptoms differences depending on 
gender and professional status (Benjamini-Hochtberg indice = .005). Compared to 
the whole sample, non-working men reported a significantly higher levels of loss of 
pleasure (all ps < .005). Concerning indecisiveness, female students reported higher 
levels than working women and men except for non-working women and men (all ps 
< .005). Concerning loss of interest in sex, retired women displayed higher levels 
than the whole sample (all ps < .005). Working and non-working women reported 
higher levels of loss of interest in sex than student women (p < .005). Professional 
status combined with gender seems to be an important dimension in depressive 
symptoms differences. 
Assessment of the differential predictive value of the behavioral 
avoidance and of the behavioral activation on depressive symptoms 
depending on gender 
No significant differences were found on the levels of behavioral avoidance (M = 
5.73; SD = 4.59; t(1166) = -1.54) and activation (M = 12.75; SD = 5.33; t(1167) = -
1.09) as a function of gender. Figures 2 and 3 show the associations between 
behavioral avoidance and activation respectively and depressive symptoms 
depending on gender (Benjamini-Hochtberg indice = .01). The homogeneity of the 
regression coefficients depending on gender was also examined.  
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Figure 2. Predictive value of behavioral avoidance on depressive symptoms (for interpretation of the 
references to color in this figure, the reader is referred to the web version of this article) 
Behavioral avoidance predicted positively all symptoms of depression in both women 
and men (all ps < .01) except increase of sleep. Increase of appetite was positively 
predicted by behavioral avoidance in women only (t = 4.26, p < .001). Two regression 
coefficients are statistically different as a function of gender. Behavioral avoidance 
predicted pessimism (F(1) = 8.81, p < .01) and decrease of appetite (F(1) = 3.89, p 
< .05) more in men than in women. 
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Figure 3. Predictive value of behavioral activation on depressive symptoms (for interpretation of the 
references to color in this figure, the reader is referred to the web version of this article.) 
Behavioral activation negatively predicted almost all depressive symptoms in both 
women and men (all ps < .01) except loss of interest in sex and decrease of sleep. 
Behavioral activation negatively predicted increases of sleep (t = -4.08, p < .001) and 
appetite (t = -5.14, p < .001) in women only. It negatively predicted agitation (t = -
4.70, p < .001) as well as decrease of appetite (t = -5.26, p < .001) in men only. 
Significant gender differences appeared on some regression coefficients. Behavioral 
activation predicted statistically more pessimism (F(1) = 4.22, p < .05), past failure 
(F(1) = 8.99, p < .01), loss of pleasure (F(1) = 9.55, p < .01), punishment feelings 
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(F(1) = 3.88, p < .05), loss of energy (F(1) = 4.08, p < .05) and concentration difficulty 
in men than in women (F(1) = 6.01, p < .05).  
DISCUSSION 
The aims of the present study were to examine gender differences on self-reported 
depressive symptomatology in a continuum and symptomatology profiles 
perspectives and to assess the differential predictive values of the behavioral 
avoidance and of the behavioral activation on each depressive symptom. This study 
was conducted in line with the rationale of behavioral activation programs for which 
the aims are to decrease behavioral avoidance and to increase behavioral activation 
in order to enhance the depressive symptomatology. Notwithstanding, the position 
of the behavioral avoidance in relation to depressive symptoms still needs to be 
lightened since we did not assess any causal relationship between these variables. 
More precisely, behavioral avoidance could still be conceptualized as a cause or as 
a consequence of a depressive symptomatology. 
Results on symptomatology profiles are congruent with previous findings showing a 
heterogeneity of depressive symptomatology as a function of gender (Parker & 
Brotchie, 2010; Smith et al., 2008). Indeed, even though both samples reported 
similar levels of intensity on the majority of symptoms, women reported higher levels 
of sadness, self-dislike, self-criticalness, crying, indecisiveness, increase of appetite 
and loss of interest in sex than men. Higher levels of self-dislike and self-criticalness 
in women suggest that a negative self-image is an important feature of depression 
in women which is in line with previous findings (Vredenburg, Krames, & Flett, 1986). 
In our sample, women reported higher levels of crying which is also consistent with 
several studies (Parker & Brotchie, 2010; Vredenburg et al., 1986). As Lai reported 
in 2011, women in general display higher levels of loss of interest in sex. These 
disturbances in sex interest should be carefully considered in clinical interventions 
as it is an important predictor of life satisfaction and is related to higher severity, 
duration of depression and probability of relapses (Kennedy & Rizvi, 2009; Lai, 
2011). Finally, women reported higher levels of increase in appetite which has 
already been mentioned in the literature (Marcus et al., 2005). Men reported higher 
186 Experimental Section 
levels of past failure and loss of pleasure than women. The higher levels of past 
failure in men can be understood in light of social roles: men are expected to succeed 
in work-related areas and are more emotionally involved in financial and 
occupational success (Kendler & Gardner, 2014). They also seem to be more 
sensitive to the depressogenic effects of stressful life events (e.g., financial, work-
related and legal issues) (Kendler and Gardner, 2014). As they usually report more 
work impairment than women (Kornstein et al., 2000), they might brood over these 
aspects and consequently score higher on the past failure item. Since success is 
quite important in men (Kendler & Gardner, 2014; Van de Velde, Bracke, & 
Levecque, 2010), we can hypothesize that they displayed higher levels of loss of 
pleasure because success is one of their bigger sources of pleasure. Our results are 
in line with this notion since the levels of loss of pleasure in non-working men was 
significantly higher than in our whole sample. Overall, our results also seem to 
confirm the interest of the continuum-approach since some gender differences on 
symptomatology profile are maintained in dysthymic adults. 
According to Fried and Nesse (2015b), assessment tools should address symptoms 
which are not considered in the DSM-5 but which can account for the gender 
specificity of symptomatology profiles. Our results on symptomatology profiles 
support this idea. As self-image seems to be an important feature of depressive 
symptomatology in women, it should be assessed using specific scales such as 
Rosenberg Self-Esteem Scale (Rosenberg, 1965) or the Generalized Self-Efficacy 
Scale (Schwarzer & Jerusalem, 1995). In a similar way, as loss of pleasure appears 
to be an important symptom experienced by men, it should be deeply investigated 
using specific scale such as the Pleasant Events Schedule (MacPhillamy & 
Lewinsohn, 1982). Similarly, previous studies showed that women tend to internalize 
their psychological pain while men tend to externalize it by increasing their alcohol 
consumption or showing anger for example (Kendler & Gardner, 2014; Parker & 
Brotchie, 2010). Then, these aspects should also be taken into account in a broader 
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assessment of depressive symptomatology. Eventually, the use of these 
assessment tools will enhance our case conceptualizations. 
Concerning the differential associations of the behavioral avoidance and activation 
on each depressive symptom, our results are consistent with our hypothesis since 
they are differentially related to depressive symptoms. Overall, behavioral avoidance 
was positively associated with almost all symptoms while behavioral activation was 
negatively associated with almost all symptoms in men and women. Nevertheless, 
the strength of some relationships appeared to be more important in men than in 
women. The more men are engaged in behavioral avoidance, the more they are 
pessimistic and have a decreased appetite. The more men are engaged in 
behavioral activation, the less they are pessimistic, think about past failures, lose 
pleasure and energy, have punishment feelings and suffer from concentration 
difficulty. Results concerning pessimism support those recently obtained by Dickson, 
Moberly, and Kinderman (2011) who showed that depressed patients (men and 
women) are still motivated towards goals attainment but feel more pessimistic about 
reaching them. We can also hypothesize that behavioral activation itself will modify 
pessimism through an increased access to positive reinforcements. From a broader 
point of view, results seem to confirm the relevance of the rationale of behavioral 
treatments of depression. Since a positive significant relationship between positive 
mood and commitment in activities has been established (Brockmeyer, Kulessa, et 
al., 2015), behavioral treatments of depression, specifically behavioral activation 
programs, aim to decrease patients’ avoidance and increase their activation towards 
pleasurable activities (Dimidjian et al., 2011; Kanter et al., 2010; Lejuez et al., 2011; 
Lejuez, Hopko, & Hopko, 2001; Lewinsohn & Amenson, 1978; Martell et al., 2010). 
Indeed, our results highlighted that – irrespective of gender – behavioral avoidance 
displays a positive predictive value on depressive symptoms while behavioral 
activation has a negative predictive value on those. Moreover, while some symptoms 
are more predicted by behavioral features of depression in men, the valence of the 
relationships between behavioral avoidance, on the one hand, and behavioral 
activation, on the other hand, with depressive symptoms is almost always identical 
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in women and in men. Then, behavioral activation programs seem relevant in both 
gender. Nevertheless, our results highlight the necessity to tailor the clinical 
interventions. Then, clinical psychologists could use tools targeting symptoms 
susceptible to be more pronounced in men (e.g., concentration difficulty) and women 
(e.g., negative self-image) and/or targeting more directly behavioral avoidance and 
activation. These tools can also be chosen depending on the influence of behavioral 
avoidance or activation on depressive symptoms. Then, for example, in men, it 
seems quite relevant to address pessimism due to its relationships with both 
behavioral avoidance and activation. 
This study offers some experimental perspectives. Firstly, since behavioral 
avoidance and behavioral activation were significantly related to, respectively in a 
positive way and in a negative one, depressive symptoms, future research should 
investigate if behavioral activation programs positively impact some or all depressive 
symptoms. Depending on these results, it might be interesting to combine behavioral 
activation tools with other psychological tools to target depressive symptoms which 
would not be enhanced. Then, it is of interest to replicate this methodology with the 
assessment of other depressive outcomes such as irrational beliefs. Secondly, it 
might also be relevant to assess gender differences with a combination of 
measurements in order to show accurate results. Third, future research should 
address the position of behavioral avoidance as either a cause or a consequence of 
depressive symptomatology. If behavioral avoidance is conceptualized in this way, 
measures of these variables should be administrated at different times to 
respectively assess the cause or consequence function of behavioral avoidance. In 
this perspective, network analyses (Borsboom & Cramer, 2013) might be of interest 
in assessing the relationships between behavioral avoidance and depressive 
symptomatology. According to the network approach of psychopathology, 
psychopathological symptoms are considered as nodes which will trigger other 
symptoms when they are activated. Then, these statistical analyses allow the 
evaluation of dynamic and causal relationships between psychopathological 
symptoms. A longitudinal study following healthy young adults for several years 
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might permit to make a decision about the causal relationship between behavioral 
avoidance and depressive symptoms.  
Limitations  
Results of this research reports should be interpreted in the light of three limitations. 
First, we used self-report assessments of depression and behavioral avoidance. 
Moreover, because BADS-SF is a relatively new scale, other research are needed 
to strengthen its reliability and validity. Second, the current research did not assess 
causal or precipitating factors of the depressive symptomatology as well as other 
variables which might consist in mediators between depressive symptomatology and 
behavioral avoidance or activation such as psychological processes (e.g., mental 
rumination) (Kinderman, 2005; Kinderman et al., 2013). Third, because the number 
of women is higher than the number of men, regression analyses results might be 
quite different in a more balanced sample. 
CONCLUSIONS 
Our results like those of other authors (Fried & Nesse, 2014, 2015a; Fried et al., 
2013; Smith et al., 2008) evidenced the relevance of a continuum-approach of 
mental disorder and highlighted the heterogeneity of depression. 
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INTRODUCTION 
“Behavioral activation” intervention is a well-established treatment of depression 
regardless of its severity (Ekers et al., 2014; Mazzucchelli et al., 2009; Shinohara et 
al., 2013; Sturmey, 2009). Nevertheless, its efficiency could be improved since effect 
sizes are generally medium (Hopko, Lejuez, Ruggiero, et al., 2003). This might be 
achieved through studies assessing the actual relevance of every component of 
“behavioral activation” programs (i.e., activity monitoring, activity scheduling, and 
reflection on life values) as much as their respective effects are not well-known. The 
current study focuses on the potential therapeutic effects of a daily activity 
monitoring, a technique of self-monitoring. 
Self-monitoring consists in a systematic record of overt behaviors (e.g., alcohol 
consumption, bulimia crises) and/or intern emotional states (e.g., depressive 
feelings, anger). Concerning activity monitoring in depression, clients are invited to 
take note, hour-by-hour from awakening to bedtime, of their activities (e.g., cooking, 
watching television, reading a book, staying in bed) along with the levels of pleasure, 
importance, and mastery associated with the activities.  
Even though activity monitoring is not considered as a change tool per se, reactive 
behavioral changes, namely "reactive effect to self-monitoring", can be observed 
(Kanter et al., 2010; Kazdin, 1974; Maas, Hietbrink, Rinck, & Keijsers, 2013). Indeed, 
the monitoring of behaviors or emotional states might positively modify their 
occurrence. The underlying mechanisms accounting for the reactive effect to self-
monitoring are not yet well identified. Nevertheless, several beneficial effects of self-
monitoring have been evidenced in different samples, clinical or not, of different 
ages. For examples, decreases in obesity in children and in panic attacks in adults 
were observed when they were asked to monitoring food related information or panic 
attacks characteristics, respectively (de Jong & Bouman, 1995; Germann, 
Kirschenbaum, & Rich, 2007). In depressed samples, decreases in self-critical 
thoughts and in suicidal thoughts were also reported when they were asked to 
monitor such thoughts (Beck, Rush, Shaw and Emery, 1979; Clum & Curtin, 1993). 
In regard to daily activity monitoring specifically, Harmon, Nelson, and Hayes (1980) 
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compared two groups of depressed outpatients who completed a monitoring of 
activity and a monitoring of mood, counter-balanced for sequence. They showed that 
both monitoring of activity and monitoring of mood alleviated depression to the same 
extent. Further, the two monitoring enhanced the assessment of pleasant events 
even though the effect was higher for the monitoring of activity. Recently, Mongrain, 
Komeylian,  and Barnhart (2016) also showed that monitoring activities and emotions 
predicted decreases in depression which were maintained at two-month follow-up. 
The aim of the present study is to investigate the reactive effects of a daily activity 
monitoring – such as those offered in behavioral activation programs – in depressed 
patients. In line with the reactive effects to self-monitoring presented above, daily 
activity monitoring could lead to positive outcomes on ratings of events’ 
pleasantness, importance and mastery. Actually, results of Mongrain et al. (2016) 
provide support to this hypothesis. Further, daily activity monitoring could have a 
beneficial impact on clinical targets of behavioral activation programs namely 
depression, engagement in activities, avoidance, and anxiety. Finally, investigating 
the impact of activity monitoring on psychological factors which play a role in the 
development and maintenance of depression is also relevant to identify the potential 
therapeutic effect of activities monitoring. In this perspective, environmental reward 
and ruminative thinking are particularly of interest in depressed samples. 
Environmental reward is conceptualized as one’s assessment and perception of its 
own environment as being rewarding or not. It consists in a proxy measure of the 
rate of positive reinforcements available in one’s environment (Manos et al., 2010; 
Wagener & Blairy, 2015). Depressed individuals have a limited access to 
environmental rewards which maintains their depressive symptomatology (Carvalho, 
Trent, et al., 2011; Takagaki, Okamoto, Jinnin, Mori, Nishiyama, Yamamura, 
Yokoyama, Shiota, Okamoto, Miyake, Ogata, Kunisato, et al., 2016). Ruminative 
thinking leads depressed individuals to procrastinate, decrease their engagement in 
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activities and be behaviorally inhibited (Nolen-Hoeksema et al., 2008; Watkins, 
2015). 
To reach the aim of the present study, a daily activity monitoring (i.e., experimental 
condition) was compared to a daily food intake monitoring (i.e., control condition). 
Food intake was selected as the control condition because it consists in a daily 
behavior for which the assessment of pleasantness, importance, and mastery 
appeared feasible and relevant. It is hypothesized that the activity monitoring will 
have a greater beneficial impact on the above-mentioned variables than the control 
condition. More precisely, it is hypothesized that activity monitoring will lead to higher 
decreases in depression, anxiety, avoidance and ruminative thinking as well as 
increases in environmental reward, engagement in activities, events’ pleasantness, 
importance, and mastery. Relative to previous studies using daily monitoring, the 
current study presents the advantage of assessing its effects at one-month follow-
up in depressed outpatients. This will allow a more accurate understanding of its 
beneficial impacts.  
METHODS 
Participants 
Inclusion criteria were as follows: depressed patients who are seeking for help (i.e., 
ambulatory therapy with a psychiatrist who diagnosed a major depressive episode 




196 Experimental Section 
   Activity 
monitoring 






Age   48.12 (9.69) 45.85 (9.91) 
Gender Female 12 11 
 Male 5 2 
Marital status Single 7 4 
 In a relationship (married/cohabiting 
with partner) 
6 5 
 Separated/Divorced 3 3 
 Widowed 0 1 
 Missing 1 0 
Level of education Primary school 1 2 
 High school 8 10 
 Undergraduate  4 1 
 Graduate  4 0 
Employment status Employed 0 2 
 • Full time 0 1 
 • Partial time 0 1 
 Unable/Nonworking 16 10 
 Retired 1 1 
Medication  None 3 1 
 Antidepressant medication 12 10 
 Anti-anxiety medication 4 6 
 Sleeping pills 2 2 
 Antipsychotic medication 1 3 
 Others  3 6 
Table 1. Demographic characteristics. 
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Dependent variablies 
For each recorded event (i.e., activity or food intake), participants were asked to 
assess its importance (i.e., the extent to which the participant cares about the 
activity) as well as the experienced pleasure and mastery. These ratings were made 
on three different scales, all ranging from 0 (= low) to 10 (= high). Weekly means of 
these three assessments were used to compare the effect of the two kinds of self-
monitoring. 
Participants also completed self-reported assessments presented under the form of 
Likert-type scales with higher scores being representative of higher severity or 
disturbance. French versions of the questionnaires were used. Table 2 describes the 
scales. 
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Variables of interest Instruments  Sub-scale(s) Scale(s) description 
Depression Beck Depression Inventory – Second Edition (BDI-
II) (Centre de Psychologie Appliquée, 1996; Beck et 
al., 1996) 
Not used Actual experienced severity of depressive 
symptoms during the last two weeks. 
 
Center For Epidemiologic Studies Depression 
(CES-D) (Fuhrer & Rouillon, 1989)  
Not applicable Actual experienced severity of depressive 
symptoms during the last week. 
 
Anxiety State-Trait Anxiety Inventory – STAI (Spielberger, 
Gorsuch, Lushene, & Jacobs, 1970) 
Trait anxiety Tendency to experience anxiety symptoms. 
 
Engagement in activities Behavioral Activation for Depression Scale – Short 










Avoidance Behavioral Activation for Depression Scale – Short 
Form (BADS-SF) (Manos et al., 2011; Wagener et 
al., 2015) 
Not applicable Extent to which the individual avoids activities 
or uncomfortable psychological states.  
 
Environmental reward Reward Probability Index – RPI (Carvalho, 
Gawrysiak, et al., 2011; Wagener & Blairy, 2015) 
Not used Extent to which the individual values its access 
to environmental rewards. 
 






The extent to which individuals focus on 
symptoms of distress and their meaning.  
 
The extent to which individuals engage in 
problem solving in order to improve mood. 
Table 2. Description of the instruments. 
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Procedure 
Participants in both groups met with the experimenter on five occasions as displayed 
in the Figure 1. During the first meeting (T1, ~ 1h30), the experimenter explained the 
purpose of the study and invited the participants to sign an informed consent. Then, 
participants completed the baseline assessments and were given a booklet of seven 
daily monitoring forms to complete during the upcoming week. The following 
instructions were given during the first meeting and repeated during the second and 
third ones. Participants were asked to record all of their activities/all food intakes as 
well as their importance, the experienced pleasure and the experienced mastery 
during the three weeks of monitoring. Finally, participants in both groups were 
encouraged to be as honest as possible and to record their activities as often as 
possible from awakening to bedtime. On the second and third meetings (T2 and T3, 
~ 30 minutes each), participants completed the CES-D, the BADS-SF and the 
experimenter realized a personalized graph of the number of activities/food intakes, 
means of the experienced pleasure, importance and mastery. Then, participants 
were asked to explain what they can observe on these graphs in regard to the 
relationships between the number of activities/food intakes, pleasure, importance 
and mastery. During the fourth meeting (T4 ~ 1h30), participants completed the 
CES-D and the BADS-SF. The experimenter presented them the graph of the last 
week of monitoring. Then, they completed again the baseline assessments. During 
the one-month follow-up meeting (T5, ~ 1h30), participants completed again the 
baseline assessments. 
Two different experimenters conducted the meetings with the participants. They 
were Master 2 Clinical Psychology students. They were trained by the first author 
(AW) to realize each step of the study. The first experimenter met 14 participants (8 
in the experimental group, 6 in the control group). The second experimenter met 16 
participants (9 in the experimental group, 7 in the control group). 
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Figure 1. Experimental design. 
T1 




























































201  Experimental Section 
Statistical analyses 
STATISTICA 10 software was used to conduct all statistical analyses. Repeated 
ANOVAs were conducted to assess changes in depression, anxiety, engagement in 
activities, avoidance, environmental reward, ruminative thinking as well as ratings of 
the experienced pleasure, importance, and mastery. 
Alpha was set at .05. Given the number of statistical analyses and the need to 
balance the amount of type 1 and type 2 errors, we calculated adjusted p values with 
the false discovery rate method for multiple testing that is the Benjamini-Hochtberg 
indice (Benjamini & Yekuteli, 2001). The false discovery rate controls the expected 
proportion of falsely rejected null hypotheses. This method has been shown to be 
much more powerful than methods controlling the familywise error rate (e.g., 
Bonferroni) (Benjamini & Yekuteli, 2001). 
RESULTS 
No effect of the experimenter was observed in this study on any variable.  
Student t tests have been realized to assess differences at pre-treatment between 
the two experimental conditions (Tables 3 and 4): no significant difference was 
reported on all variables.  
The Benjamini-Hochtberg indice for the repeated ANOVAs was .01. 
Changes in daily ratings (events’ pleasantness, importance and 
mastery)  
Significant main effects of time were highlighted on the subjective assessment of the 
experienced pleasure (F(2, 54) = 5.20 , p = .008, η² = .16) as well as on the 
experienced mastery (F(2, 54) = 4.39, p = .01, η² = .14). Overall, the experienced 
pleasure and mastery improved across the 3-weeks monitoring. It is noteworthy that 
no significant effect of time was evidenced on the events’ importance. Contrary to 
our expectations, no significant group * time interactions were shown on these the 
experienced pleasure and mastery (F(2, 54) = .83, p = .44, η² = .03; F(3, 84) = 4.17, 
p = .02, η² = .13, respectively) and on the events’ importance (F(2, 54) = .32, p = .73, 
η² = .01) (Table 5). 
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 Experimental group  
n = 17 
Control group  
n = 13 

































































Table 3. Means and standard deviations of the weekly assessments. 
 
 Experimental group  
n = 17 
Control group  
n = 13 
 T0 T3 T4 T0 T3 T4 
BDI-II 28.59 (11.30) 22.00 (11.92) 20.77 (14.55) 33.08 (10.85) 26.77 (13.13) 24.00 (14.55) 
STAI-Y B 55.82 (8.11) 53.41 (9.36) 51.85 (13.13) 58.69 (7.77) 57.46 (8.34) 54.10 (11.33) 
RPI 47.00 (8.12) 49.88 (9.69) 51.25 (12.45) 42.46 (8.20) 43.77 (8.15) 46.30 (7.60) 
Table 4. Means and standard deviations at pre-, post- and follow-up.
Study 6  203 
Changes in depression and anxiety 
For depression, significant main effects of time were highlighted regardless of the 
scale (for the weekly evaluation using the CES-D: F(3, 84) = 11.58, p < .001, η² = .29; 
for the evaluation using the BDI-II: F(1, 28) = 13.99, p < .001, η² = .33) (Tables 3 and 
4). However, no group * time interaction was significant for both the weekly 
evaluation using the CES-D (F(3, 84) = .95, p = .42, η² = .03) and the pre-post 
monitoring evaluation using the BDI-II (F(1, 28) = .01, p = .94; η² = .00). Overall, 
depression decreased regardless of the experimental condition. 
For anxiety, no significant main effect or group * time interaction was evidenced (F(1, 
28) = 3.58, p = .07, η² = .11; F(1, 28) = .38, p = .54, η² = .01, respectively). 
Changes in engagement in activities and in avoidance 
For the engagement in activities, no significant main effect or group * time interaction 
was evidenced (F(3,84) = 2.93, p = .04, η² = .09 ; F(3,84) = .21, p = .89, η² = .01). 
For avoidance, a significant main effect of time was evidenced (F(3, 84) = 3.92, p 
= .01, η² = .12). No significant group * time interaction effect was evidenced (F(3,84) 
= .23, p = .87, η² = .01). Avoidance decreased regardless of the experimental 
condition (Table 3). 
Changes in environmental reward and ruminative thinking (brooding 
and reflection) 
For environmental reward, a significant main effect of time was shown (F(1, 28)= 
7.66, p = .01, η² = .21). No significant group * time interaction was evidenced (F(1,28) 
= 1.08, p = .17, η² = .04). Environmental reward increased regardless of the 
experimental condition (Table 4). 
For brooding, no significant main effect or group * time interaction was evidenced 
(F(1,28) = .54, p = .47, η² = .02; F(1,28) = .74, p = .40, η² = .03, respectively). 
For reflection, a significant group * time interaction was evidenced (F(1,28) = 7.43, 
p = .01, η² = .21) but post-hoc analyses did not reveal any significant difference 
between groups. Then, non-parametric tests have been conducted (i.e., Wilcoxon 
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test for paired samples). They revealed a significant decrease in reflection in the 
activity monitoring group between T1 and T4 (T = 22.5; Z = 2.55, p = .01) but no 
significant effect in the food intake monitoring group (T = 21.5; Z = 1.02; p = .31). 
Maintenance at one-month follow-up 
Eight participants (four in each experimental condition) did not participate to the one-
month follow-up assessment. No significant difference was evidenced between 
these participants and the follow-up completers at every assessment time. In spite 
of the missing participants, all changes evidenced between pre- to post-monitoring 
were maintained at one-month follow-up (depression - CES-D : F(4, 80) = 7.44, p 
< .001, η² = .27; BDI-II : F(2, 42) = 12.17, p < .001, η² = .37; avoidance : F(4,80) = 
3.51, p = .01, η² = .15; environmental reward: F(2, 40) = 6.74, p = 0.003, η² = 0.25) 
(Tables 3 and 4). Concerning reflection, an effect of time was shown (F(2, 42) = 4.98, 
p = .01, η² = .19). Reflection decreased regardless of the experimental condition. 
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 Experimental group  
n = 17 
Control group  
n= 13 
 Week 1 Week 2 Week 3 Week 1 Week 2 Week 3 
Mood 5.74 (1.48) 6.53 (1.24) 6.39 (1.47) 6.21 (0.99) 6.46 (1.28) 6.03 (1.42) 
Pleasure  5.62 (1.67) 5.74 (1.22) 6.37 (1.39) 7.13 (1.18) 6.95 (2.19) 7.45 (1.85) 
Importance  7.04 (1.35) 7.39 (0.96) 7.35 (1.34) 6.99 (0.97) 7.07 (1.69) 7.07 (1.55) 
Mastery  6.87 (1.71) 6.44 (1.04) 7.37 (0.98) 7.49 (1.57) 6.80 (1.61) 6.86 (1.78) 
Table 5. Means and standard deviations of the weekly ratings. 
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DISCUSSION 
This study aimed at assessing the impact of a 3-week daily activity monitoring in 
comparison to a 3-week daily food intake monitoring on depression, anxiety, 
engagement in activities, avoidance, environmental reward, ruminative thinking as 
well as on daily ratings of events’ pleasantness, importance, and mastery.  
Briefly, reactive effects to self-monitoring were observed in both experimental 
conditions since decreases in depression and avoidance as well as improvements 
of environmental reward, experienced pleasure and mastery were observed. 
Interestingly, all effects were maintained at one-month follow-up.  
Different interpretations can be provided to explain the absence of specificity 
between the two kinds of monitoring. Firstly, both conditions implicate interactions 
with the experimenter as well as an activation towards a goal which consists in the 
completion of the daily diary. Further, at the end of each week of monitoring, the 
experimenter provided the participant with a graph presenting his daily number of 
activities/food intakes and his daily means of pleasure, importance, and mastery. 
Then, the participants were asked to elaborate what the graph evokes to them (e.g., 
relationships between the number of activities and the experienced pleasure). This 
might have stimulated participants’ meta-cognitive abilities to think about their 
personal state and to put things in perspective which is in line with the idea that self-
monitoring might increase patients’ self-awareness and strengthen the capacity to 
use natural rewards (Cohen, Edmunds, Brodman, Benjamin, & Kendall, 2013; Van 
Os et al., 2017). Secondly, participants in both conditions were asked to rate their 
experienced pleasure. In other words, they were invited to allocate their attention on 
positive aspects of daily situations (i.e., activities, food intakes) which might have led 
them to realize that they experience more pleasure than expected which, in turn, 
might have a positive influence on the feeling of depression. This interpretation 
seems especially relevant as the appraisal of daily activities may be as important as 
or more important than objective event characteristics (Bylsma, Taylor-Clift, & 
Rottenberg, 2011). Further, according to Bylsma et al. (2011), depressed individuals 
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present positive affective responses to positive events which might partly account 
for the decrease in depression. Thirdly, these results might reflect a placebo effect. 
It means that being included in the study renders the individuals more prone to 
experience an alleviation of their symptoms (Stewart-Williams & Podd, 2004). 
Beyond the absence of differentiation between the two kinds of self-monitoring, the 
absence of effects on anxiety and on ruminative thinking emphasizes the need to 
target avoidant behaviors with specific tools. In other words, focusing on positive 
aspects of one’s daily life such as offered in a positive psychology perspective does 
not appear sufficient to treat core aspects of depression. The absence of effect on 
rumination should be deeply addressed as much as a recent study of Wagener, 
Baeyens, Van Der Linden, and Blairy (submitted) provided further support to the 
relationship of rumination with low levels of engagement in activities and of access 
to environmental rewards.   
Experimental and clinical perspectives emerged from the current study. From an 
experimental perspective, it would be relevant to compare activity monitoring to 
another form of daily monitoring which does not focus on an experience which is 
intrinsically pleasant (e.g., time of walking). To clarify the specific effect of the 
evaluation, it would also be relevant to compare activity monitoring with daily ratings 
of events’ pleasantness, importance, and mastery to another form of activity 
monitoring without these daily ratings. Future research should also conduct their 
analyses depending on patients’ profiles as the heterogeneity of depression is more 
and more evidenced (Chekroud et al., 2017; Schacht et al., 2014; Wagener et al., 
2016; Wagener, Baeyens, Van der Linden, et al., submitted.; Wagener, Baeyens, 
Van Der Linden, et al., in prep). Indeed, daily monitoring might be more appropriate 
for depressed individuals showing low levels of experienced pleasure or mastery. 
Furthermore, future research should investigate the necessity to record events hour-
by-hour to observe an improvement in one’s psychological state since food intake 
monitoring led to positive outcomes while it was only recorded 2 to 6 times a day. In 
this perspective, experience sampling methods such as those by Krämer et al. 
(2014) or Hartmann et al. (2015) seem promising. This kind of design seems very 
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interesting because depressive patients might complain about the constraints of 
recording hourly their activities.  
From a clinical perspective, the current study provided further support to a reactive 
effect to self-monitoring. It is noteworthy that the beneficial effect of self-monitoring 
can be observed quite quickly (e.g., alleviation of depression from the first week of 
monitoring). Importantly, the positive effects of self-monitoring evidenced in the 
present study might be potentiated during therapy as suggested by Cohen et al. 
(2013). Indeed, during therapy sessions, the data collected with the daily diaries will 
be deeply discussed which might consist in a leveraged mean to further clinical 
improvements through the development of self-awareness and the increase of the 
sense of self-efficacy (Cohen et al., 2013). Further, in regard to activity monitoring 
specifically, Barrera (1979) showed that an initial phase of activity monitoring 
potentiates the depression-reduction effects of clinical interventions aiming at 
increasing the amount of pleasant events in one's life. This underlines once more 
the relevance of this component of “behavioral activation” programs. Finally, the 
events’ importance did not evolve across time contrary to the experienced pleasure 
and mastery. This pinpoints that, unlike pleasure and mastery, the simple recording 
of events’ importance does not modify this variable. Then, there is a need to address 
events’ importance more thoroughly during therapy. This might be achieved through 
the reflection on life values offered in the Brief Behavioral Activation Treatment for 
Depression elaborated by Lejuez et al. (2011) and Lejuez, Hopko, LePage, et al. 
(2001). 
Limitations 
Results should be interpreted in light of three limitations. First, we used self-reported 
assessment of depression, engagement in activities, and environmental satisfaction. 
These evaluations are subjective by nature. Even though participants know 
themselves better than anyone else, self-reported measures rely on their honesty 
and understanding of the evaluation. Second, as in all studies exploring diaries 
monitoring, we cannot assure that diaries were completed at reliable and regular 
intervals (e.g., morning, lunch, afternoon, before bedtime). Future research might 
Study 6 209 
overcome this limitation through the use of Internet diaries or smartphone 
applications. Third, even though significant results have been observed, our sample 
remains quite small.  
CONCLUSION 
The current results indicate that self-monitoring, under different forms, can lead to 
positive outcomes for depressed individuals. Consequently, its utilization as a stand-
alone treatment of depression seems promising. Nevertheless, more empirical 
evidences are needed to further support its effectiveness and appropriateness for all 
or only some depressive individuals
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INTRODUCTION 
Depression is one of the most frequent mental disorder worldwide: its prevalence 
rates are around 6% and have increased constantly since the beginning of its 
investigation (Barlow & Durand, 2016; Shinohara et al., 2013). Depression is also 
one of the most burdensome mental disorder worldwide (e.g., sick leave, marital 
issues, social withdrawal, hospitalizations). Actually, the World Health Organization 
expects this psychopathology to be the leading cause of burden by 2030. 
Consequently, effective treatments of depression are highly needed. In this 
perspective, the current paper offers a reflection on the improvement of “behavioral 
activation” treatments built on recent empirical results (Wagener, Baeyens, Van der 
Linden, et al., submitted; Wagener, Baeyens, Van Der Linden, et al., in prep). 
“Behavioral activation” has been elaborated based on the assumptions of behavioral 
models of depression according to which depression is characterized by lower levels 
of engagement – either mandatory (e.g., paying the bills) or pleasant (e.g., reading) 
– in comparison to a healthy mental state (Hopko, Lejuez, LePage, et al., 2003; 
Lewinsohn, 1975). Consequently to this low level of activation, depressed individuals 
experience lower levels of pleasure and have a limited access to environmental 
rewards which maintains their depressive symptomatology (Carvalho, Trent, et al., 
2011; Ferster, 1973; Hopko, Lejuez, Ruggiero, et al., 2003; Lewinsohn, 1975; 
Takagaki, Okamoto, Jinnin, Mori, Nishiyama, Yamamura, Yokoyama, Shiota, 
Okamoto, Miyake, Ogata, Kunisato, et al., 2016). Then, “behavioral activation” 
treatments aim at (1) increasing the engagement in adaptive and pleasurable 
activities, (2) solving problems limiting the access to rewards, and (3) decreasing the 
occurrence of avoidant behaviors (Dimidjian et al., 2011). 
Even though “behavioral activation” is a well-established treatment of depression 
(Cuijpers et al., 2007; Ekers et al., 2014), all depressed patients are not responsive 
(Hopko, Magidson, & Lejuez, 2011). Hopko, Magidson, et al. (2011) suggested that 
these treatment failures might be explained by some factors such as one’s difficulty 
to manage contingencies which (1) increase the exposure to environmental rewards 
214 Experimental Section 
and, (2) reduce contact with aversive environmental events and reinforcement of 
depressed behaviors, or to behave according to life values. 
Consequently to the foregoing, identifying depressed patients’ profiles for which 
“behavioral activation” seems more appropriate is relevant. To do so, Wagener, 
Baeyens, Van der Linden, et al., submitted) recently conducted a clustering-
approach study in a sample of 619 depressed adults and identified six different 
clusters based on the Beck Depression Inventory – Second Edition: heavy sleepers, 
cognitive depressives, affective-somatic depressives, mild depressives, sleepless 
depressives, and typical depressives. They assessed the relationships between 
behavioral features of depression (i.e., inactivity, levels of pleasure and of frequency 
of pleasant activities) and depression depending on cluster-membership and 
showed that these relationships were only significant in three clusters: cognitive 
depressives, mild depressives, and typical depressives. They concluded that 
“behavioral activation” seems to be a more appropriate clinical intervention for these 
specific clusters of depressed patients than for the other ones. 
Beyond the identification of depressed patients’ profiles for which “behavioral 
activation” seems interesting, identifying psychological factors which are related to 
the clinical targets of behavioral activation (i.e., engagement in activities, access to 
environmental rewards) seems relevant. To do so, Wagener, Baeyens, Van Der 
Linden, et al. (in prep) conducted another clustering-approach study in the same 
sample of 619 depressed adults. They assessed the relationships between the 
engagement in activities, environmental rewards, and psychological factors which 
are known as maintaining depression (i.e., behavioral activation/inhibition systems, 
self-efficacy, cognitive emotion regulation strategies). Overall, Wagener, Baeyens, 
Van Der Linden, et al. (in prep) showed that the less depressed adults are engaged 
in activities and have access to environmental rewards, the more they are inhibited 
and use less adaptive emotion regulation strategies (e.g., self-blame, 
catastrophizing, rumination). Further, the less depressed adults are engaged in 
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activities and have access to environmental rewards, the less they experience a 
sense of self-efficacy. 
In accordance with the results of Wagener, Baeyens, Van der Linden, et al. (in prep), 
this study firstly aims at assessing the extent to which patients presenting different 
symptomatology profiles differentially respond to “behavioral activation”. It is 
hypothesized that depressed individuals presenting similar profiles than those of 
cognitive depressives, mild depressives, and typical depressives will benefit more 
from the 6-sessions “behavioral activation” than depressed individuals presenting 
similar profiles than those of heavy sleepers, affective-somatic depressives, and 
sleepless depressives. In accordance with the results of Wagener, Baeyens, Van 
Der Linden, et al., in prep), this study secondly aims at assessing the extent to which 
a 6-sessions behavioral treatment positively impacts psychological factors which are 
associated with one’s engagement in activities and access to environmental rewards 
(i.e., decrease inhibition and the use of less adaptive emotion regulation strategies, 
increase the use of adaptive emotion regulation strategies and self-efficacy). 
METHOD 
Participants 
Six participants were included (4 men, 2 women) in the study but only three men 
completed the whole protocol. Eligible participants were French-speaking adults 
aged between 25 and 60 years old experiencing a major depressive episode 
according to the DSM-5 criteria (American Psychiatric Association, 2013). This 
diagnosis, made by the patients’ usual psychiatrist, was confirmed via the module 
assessing major depressive disorder (MDD) of the Mini-International 
Neuropsychiatric Interview (M.I.N.I.) (Sheehan et al., 1998). Participants did not 
suffer from any substance abuse disorder and had not an ongoing psychotherapy 
with another clinical psychologist (meetings with psychiatrists were allowed). 
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Further, their medication were stable for at least three months and were not modified 
during the experimental protocol. 
A total of seven participants were screened via telephone interview (4 men, 3 
women) and one women was not eligible because she has an ongoing 
psychotherapy. Then, six participants were considered eligible but two (one women 
and one men) did not attend the first meeting and the experimenter was not able to 
reach them again to organize another first meeting. The included women dropped 
out after the second session due to professional changes in regards to her working 
hours. 
Table 1 presents the characteristics of the three effective participants. The 
symptomatology profile of these participants (i.e., their cluster belonging) was 
determined on a study replicating the methodology of (Wagener, Baeyens, Van der 
Linden, et al., submitted) in a sample of 260 depressed adults. Then, based on the 
Beck Depression Inventory – Second Edition, it was evidenced that P1 and P2 
presented both a similar profile to those of typical depressives while P3 presented a 
similar profile to those of cognitive depressives. Due to their profile (i.e., typical 




Study 7 217 
 P1 P2 P3 
Gender Male Malde Male 
Age 49 37 44 
Marital status Married Divorced Married 
Number of children 2 2 3 
Working status On sick leave since 
1996 
On sick leave since 
2013 
On sick leave since 
2014 
Diagnoses (by psychiatrist 
and confirmed with the 
M.I.N.I.) 
MDD since +/- 20 years MDD since +/- 19 
years 
MDD (first episode) 
Symptomatology profile Typical depressive Typical depressive Cognitive depressive 
Medication  Antidepressant 
medication  
Yes Yes Yes 
 Anti-anxiety 
medication 
Yes Yes No 
 Sleeping pills No No Yes 
 Antipsychotic 
medication 
No No No 
 Others No No No 
Table 1. Participants’ charactistics. 
Design/Procedure 
This study follows a multiple-baseline evaluation design. This kind of experimental 
design presents the following advantages: 1/ higher experimental control than 
classic case studies or open trials, 2/ deep examination of changes before and during 
the psychological intervention (Tate et al., 2016). Because participants were not 
recruited all at the same time, the design is considered as non-concurrent or partially 
concurrent. Treatment (6 weekly sessions of behavioral activation which were free 
of charge) was initiated directly after the 7-day baseline assessment and the 
assessment 1 (T0). Then, the experimental design comprised two different phases 
as showed in Figure 1: 1/ Phase A: Baseline evaluation (7 days), 2/ Phase B: 
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Intervention phase (6-session behavioral activation on 6 weeks). Participants were 
also assessed after the sixth session (T1) and at one-month follow-up (T2). 
The first author (AW) conducted the six sessions of behavioral activation while the 
second author (AK) conducted the three-time assessments (T0, T1, T2). This was 
done in order to minimize the risk of bias due to two different roles, i.e., a therapeutic 
one and an evaluative one. 
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Figure 1. Experimental design. 
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Eligible patients were informed about the study via their usual psychiatrist. When 
interested, they were contacted by the first author who presented the study and 
conducted the initial screening for eligibility via telephone. If eligible and still 
interested, participants gave their verbal consent and agreed to receive a booklet of 
seven days of baseline assessment to complete during the week preceding the first 
meeting. They were asked to rate once a day (i.e., at the end of the day) a series of 
items described below (see “Daily measures”). An automatic text message was sent 
daily to remind them to complete their baseline assessments. 
The whole protocol was approved by the local ethics committee. 
Measures 
The measures were selected in line with behavioral models of depression as well as 
with results of recent studies (Folke et al., 2015; Hopko, Lejuez, Ruggiero, et al., 
2003; Wagener, Baeyens, Van der Linden, et al., submitted.; Wagener, Baeyens, 
Van Der Linden, et al., in prep).  
Daily measures 
During the six weeks of the intervention, participants were asked to complete a daily 
activity monitoring. For each recorded activity, they were asked to assess its related 
pleasure, importance and sense of mastery. These ratings were made on scales 
ranging from 0 (= low) to 10 (= high). 
On these activity monitoring, participants were also asked to daily rate their mood as 
well as their tendency to: 1) be active and achieve their daily objectives, 2) be active 
to avoid their bad feelings, 3) brood over their problems, 4) to generate pleasure in 
their activities, 5) to experience satisfaction during their activities, and 6) to be able 
to handle any daily issue. These ratings were made on analogic scales ranging from 
0 (= very negative/not true at all) to 10 (= very positive/absolutely true). These weekly 
ratings also consisted in the baseline assessments. 
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Weekly measures 
Before each session, participants were asked to complete the Beck Depression 
Inventory – Second Edition (Beck et al., 1996) and the Behavioral Activation for 
Depression Scale – Short Form (Manos et al., 2011; Wagener et al., 2015). Table 2 
describes these measures. 
Pre-, post-, and follow-up measures 
At pre- and post-intervention as well as at one-month follow-up, participants also 
completed the Beck Depression Inventory – Second Edition and the Behavioral 
Activation for Depression Scale – Short Form. In addition to these measures, they 
completed the State-Trait Anxiety Inventory – Form B to assess their trait anxiety; 
the Reward Probability Index to assess environmental rewards; the Ruminative 
Response Scale to assess their proneness to brood; the Behavioral Inhibition 
System/Behavioral Activation System to assess the functioning of these two 
neurobehavioral systems; the General Self-Efficacy Scale to assess their sense of 
self-efficacy; the Cognitive Emotion Regulation Questionnaire to assess the use of 
adaptive and less adaptive emotion regulation strategies. A measure on which 
behavioral activation is not expected to have a beneficial impact was also completed 
to highlight the specificity of this intervention: the Five Facets Mindfulness 
Questionnaire to assess participants’ tendency to experience life in mindfulness. 
Table 2 describes these measures. 
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Variables of 
interest 
Instruments  Sub-scale(s) Scale(s) description 
Depression  Beck Depression 
Inventory – Second 
Edition (BDI-II) (Centre 
de Psychologie 
Appliquée, 1996; Beck et 
al., 1996) 
Not used Actual experienced severity of 
depressive symptoms during the 
last two weeks. 
 
 
Anxiety  State-Trait Anxiety 
Inventory – STAI 
(Spielberger et al., 1970) 





Behavioral Activation for 
Depression Scale – 
Short Form (BADS-SF) 
(Manos et al., 2011; 







Extent to which the individual 
reaches his weekly objectives. 
 
Extent to which the individual 





Reward Probability Index 
– RPI (Carvalho, 
Gawrysiak, et al., 2011; 
Wagener & Blairy, 2015) 
Not used Extent to which the individual 
values its access to 
environmental reward. 
 







The extent to which individuals 
focus on symptoms of distress 
and their meaning  
The extent to which individuals 
engage in problem solving in 





BIS/BAS Scale (Caci et 





BAS – Drive 
 
BAS – Fun 
seeking 
 
BAS – Reward 
responsiveness 
Sensibility to threat and non-
reward cues. 
Extent to which the individual 
pursues his goals. 
Tendency with which the 
individual pursue a potentially 
reinforcing event. 
Tendency of the individual to 
positively respond to reward’s 
occurrence or anticipation. 
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Self-efficacy General Self-Efficacy 
Scale (Schwarzer & 
Jerusalem, 1995) 
Not applicable Extent to which the individual 
views himself as capable to do 







(Garnefski, Kraaij, & 
Spinhoven, 2001; 
Jermann, Van Der 











Extent to which the individual 
uses adaptive emotion 
regulation strategies (i.e., 
acceptance, positive refocusing, 
refocus on planning, positive 
reappraisal, putting into 
perspective) 
Extent to which the individual 
uses less adaptive emotion 
regulation strategies (i.e., self-
blame, rumination, 
catastrophizing, blame others) 
Mindfulness Five Facts Mindfulness 
Questionnaire (Baer et 
al., 2008; Heeren, 
Douilliez, Peschard, 
Debrauwere, & Philippot, 
2011) 
Not used Extent to which the individual 
experiences mindfulness. 
Table 2. Description of the instruments. 
Treatment and therapist 
The treatment protocol was based on the “Brief Behavioral Activation Treatment for 
Depression – Revised Treatment Manual” elaborated by Lejuez, Hopko,  and Hopko 
(2001). It has been adapted to be shorter: our protocol only included six weekly 
sessions of one-hour duration in comparison to the minimum of 10 proposed by 
Lejuez, Hopko, & Hopko (2001). Table 3 describes the contain of each session. A 
precise and standardized treatment was elaborated and the therapist committed to 
respect it. 
The sessions were led by the first author (AW). She is a clinical 
psychologist/psychotherapist specialized in cognitive-behavioral therapy (MSc/PhD 
Student). She has a supervised experience of four years of psychotherapy with 
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Session 1 Introduction 
Discussion of depression 
Introduction to treatment rationale 
Introduction to daily monitoring (pleasure, importance, and mastery ratings) 
Session 2 Daily Monitoring: Review Assignement 
 When needed, troubleshooting 
Treatment Rationale: Review Assignement 
Beginning of the reflection on Life Areas, Values and Activities 
Session 3 Daily Monitoring: Review Assignement 
 When needed, troubleshooting 
Finishing the reflection on Life Areas, Values and Activities 
Selecting and ranking activities  
Session 4 Daily Monitoring: Review Assignement 
 When needed, troubleshooting 
Activities planning 
Session 5 Daily Monitoring: Review Assignement 
 When needed, troubleshooting 
Activities planning: Review Assignements and planning new activities 
Contracts  
Session 6 Daily Monitoring: Review Assignement 
 When needed, troubleshooting 
Activities planning: Review Assignements 
Relapse prevention 
Table 3. Description of the behavioral activation treatment protocol. 
Statistical analysis/Analytic plan 
First of all, visual inspection of baseline stability and changes during the intervention 
in all measures was done. Then, Tau-U Analyses across baseline and intervention 
were computed. For pre- to post-intervention changes and maintenance at follow-
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up, the analysis is based on reliable change indexes (RCI) due to the little number 
of participants. 
RESULTS 
Baseline stability  
As showed in Figure 2 and in Table 4, baseline assessments are stable since no 
significant variations have been evidenced with Tau-U Analyses. 
Weekly measures 
As showed in Table 4, Tau-U Analyses only revealed significant effects in P1. As 
showed in Figure 3, these effects indicate an enhancement of this participant’s 
psychological state since he experienced an improvement of mood and his activation 
towards objectives during the intervention. Further, levels of pleasure and of 
satisfaction during activities increased. He also experienced an alleviation of his 
tendency of brooding over his problems and his tendency to avoid remains almost 
identical. For information purposes, Figure 3 also shows the graphs for P2 and P3. 
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Figure 2. Baseline stability
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S Tau SD Vars Z p 
P1 MOOD       
Trend during BL -8 -.38 6.66 44.33 -1.20 .23 
Trend during IN 8 .80 4.08 16.67 1.96 .05 
BL vs. IN + trend 
IN – trend BL 
22 .63 12.32 151.67 1.79 .07 
ACTIVATION 
      
Trend during BL -8 -.38 6.66 44.33 -1.20 .23 
Trend during IN 9 .90 4.08 16.67 2.20 .03 
BL vs. IN + trend 
IN – trend BL 
23 .66 12.32 151.67 1.87 .06 
AVOIDANCE 
      
Trend during BL -6 -.29 6.66 44.3 -.90 .37 
Trend during IN 1 .10 4.08 16.67 .24 .81 
BL vs. IN + trend 
IN – trend BL 
25 .71 12.32 151.67 2.03 .04 
BROODING 
      
Trend during BL -7 -.33 6.66 44.33 -1.05 .29 
Trend during IN -4 -.40 4.08 16.67 -.98 .33 
BL vs. IN + trend 
IN – trend BL 
-.28 -.80 12.32 151.67 -2.27 .02 
PLEASURE 
      
Trend during BL 2 .10 6.66 44.33 .30 .76 
Trend during IN 10 1 4.08 16.67 2.45 .01 
BL vs. IN + trend 
IN – trend BL 
32 .91 12.32 151.67 2.60 .01 
SATISFACTION 
      
Trend during BL -1 -.05 6.66 44.33 -.15 .88 
Trend during IN 10 1 4.08 16.67 2.45 .01 
BL vs. IN + trend 
IN – trend BL 
25 .71 12.32 151.67 2.03 .04 
 
SELF-EFFICACY       
 Trend during BL -4 -.19 6.66 44.33 -.60 .55 
 
Trend during IN 8 .80 4.08 16.67 1.96 .05 
 BL vs. IN + trend 
IN – trend BL 
 
16 .46 12.32 151.67 1.30 .20 
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P2 MOOD       
Trend during BL 4 .19 6.66 44.33 .60 .55 
Trend during IN 7 .70 4.08 16.67 1.71 .08 
BL vs. IN + trend 
IN – trend BL 
-5 -.14 12.32 151.67 -.41 .68 
ACTIVATION 
      
Trend during BL -4 -.19 6.66 44.33 -0.60 0.54 
Trend during IN 4 .67 2.94 8.67 1.35 0.17 
BL vs. IN + trend 
IN – trend BL 
2 .07 10.58 112 0.19 0.85 
AVOIDANCE 
      
Trend during BL 1 .05 6.66 44.33 .15 .88 
Trend during IN 10 1 4.08 16.67 2.45 .01 
BL vs. IN + trend 
IN – trend BL 
19 .54 12.31 151.67 1.54 .12 
BROODING 
      
Trend during BL -1 -.05 6.66 44.33 -.15 .88 
Trend during IN 4 .40 4.08 16.67 .98 .33 
BL vs. IN + trend 
IN – trend BL 
23 .66 12.32 151.67 1.87 .06 
PLEASURE 
      
Trend during BL 8 .38 6.66 44.33 1.20 .23 
Trend during IN 1 .10 4.08 16.67 .24 .81 
BL vs. IN + trend 
IN – trend BL 
5 .14 12.31 151.67 .41 .68 
SATISFACTION 
      
Trend during BL -7 -.47 5.32 28.33 -1.32 .19 
Trend during IN 2 .20 4.08 16.67 .49 .62 
BL vs. IN + trend 
IN – trend BL 
-3 -.10 10.95 120 -.27 .78 
SELF-EFFICACY 
      
Trend during BL -13 -.62 6.66 44.33 -1.95 .05 
Trend during IN -2 -.20 4.08 16.67 -.49 .62 
 BL vs. IN + trend 
IN – trend BL 
 
 
-17 -.49 12.32 151.67 -1.38 .17 
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P3 MOOD       
Trend during BL 6 .40 5.32 28.33 1.13 .26 
Trend during IN 4 .67 2.94 8.67 1.36 .17 
BL vs. IN + trend 
IN – trend BL 
2 .08 9.38 88 .21 .83 
ACTIVATION 
      
Trend during BL -3 -.20 5.32 28.33 -.56 .57 
Trend during IN 5 .83 2.94 8.67 1.70 .09 
BL vs. IN + trend 
IN – trend BL 
-2 -.08 9.38 88 -.21 .83 
AVOIDANCE 
      
Trend during BL 1 .07 5.32 28.33 .19 .85 
Trend during IN 4 .67 2.94 8.67 1.36 .17 
BL vs. IN + trend 
IN – trend BL 
-8 -.33 9.38 88 -.85 .39 
BROODING 
      
Trend during BL 0 0 5.32 28.33 0 1 
Trend during IN 0 0 2.94 8.67 0 1 
BL vs. IN + trend 
IN – trend BL 
-10 -.42 9.38 88 -1.06 .29 
PLEASURE 
      
Trend during BL 0 0 5.32 28.33 0 1 
Trend during IN 0 0 2.94 8.67 0 1 
BL vs. IN + trend 
IN – trend BL 
8 .33 9.38 88 .82 .39 
SATISFACTION 
      
Trend during BL -3 -.20 5.32 28.33 -.56 .57 
Trend during IN 4 .67 2.94 8.67 1.36 .17 
BL vs. IN + trend 
IN – trend BL 
6 .25 9.38 88 .64 .52 
SELF-EFFICACY 
      
Trend during BL -3 -.20 5.32 28.33 -.56 .57 
Trend during IN 4 .66 2.94 8.67 1.36 .17 
 BL vs. IN + trend 
IN – trend BL 
8 .33 9.38 88 .85 .39 
Table 4. Tau-U Analyses on Daily Ratings Across Baseline (BL) and Intervention (IN)
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Figure 3. Stability of weekly measures.
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Pre-, post-, and follow-up changes 
To assess pre- to post-changes and maintenance at follow-up, Reliable Change 
Indexes (RCI) have been calculated for each self-reported measures. These indexes 
are used to assess the extent to which changes in one’s individual scores are 
statistically and clinically significant based on the reliability of the measure. These 
calculations have been computed via a tool developed by ACORN Organization 
Inc13. Values of the RCI were as follows: BDI-II = 11.21; BADS-Activation = 2.23; 
BADS-Avoidance = 2.40; STAI-Y B = 5.98; RPI = 5.11; RRS – Brooding = 1.66; RRS 
– Reflection = 1.59; BIS = 1.36; BAS – Drive = 1.69; BAS – Fun Seeking = 2.84; BAS 
– Reward Responsiveness = 3.18; GSES = 4.15; CERQ – Adaptive = 2.80; CERQ 
– Less Adaptive = 7.66; FFMQ = 8.16. If changes in score were upper these values, 
it was considered that the scores reliably decreased/increased. Table 5 displays 
scores on the weekly assessments of depression and behavioral 
activation/avoidance. Table 6 displays scores on the pre-, post-, and follow-up 
assessments. 
No significant RCI was observed weekly but reliable changes were observed from 
pre- to post-evaluations in all participants. More precisely, in P1, an important 
number of reliable changes have been observed. Indeed, his scores on the BDI-II, 
the BADS-Avoidance, the STAI-Y B and the CERQ-Less Adaptive decreased while 
his scores on the BADS-Activation, RPI, BAS-Fun Seeking, GSES, CERQ-Adaptive 
and FFMQ increased. In P2, the BADS-Activation and the CERQ-Adaptive increased 
and the RRS (Brooding and Reflection) decreased. In P3, the BADS-Activation 
surprisingly decreased while the RRS-Reflection and the CERQ-Adaptive increased. 
P3’s increased tendency to reflect over his problem might be the sign that he 
attended to solve his problems rather than to brood over them. 
                                                     
13
 Available on this website : 
https://www.psychoutcomes.org/OutcomesMeasurement/ReliableChangeIndex  
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P1 BDI-II 36 30 22 19 12 6 8 
BADS-
Activation 
7 11 10 10 14 16 16 
BADS-
Avoidance 
9 11 10 9 8 5 6 
P2 BDI-II 26 26 34 26 24 22 14 
BADS-
Activation 
6 8 9 5 8 11 14 
BADS-
Avoidance 
9 7 9 10 12 8 11 
P3 BDI-II 21 Missing Missing 13 14 12 Missing 
BADS-
Activation 
10 12 6 6 10 6 Missing 
BADS-
Avoidance 
6 8 4 9 8 8 Missing 
Table 5. Participants’ scores on weekly measures1 
  Pre Post Follow-up 
P1 BDI-II 36 6* 8 
BADS-Activation 7 16* 16 
BADS-Avoidance 9 5* 6 
STAI-Y B 58 45* 40 
RPI 41 51* 52 
RRS Brooding 11 10 9 
RRS Reflection 9 9 7 
BIS 20 21 17 
BAS Drive 8 9 8 
BAS Fun seeking 9 12* 10 
BAS Reward 
responsiveness 
14 15 16 
GSES 21 30* 29 
CERQ – Adaptive 45 64* 61* 
CERQ – Less Adaptive 45 34* 36 
FFMQ 
 
102 125* 123 
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P2 BDI-II 26 22 14 
BADS-Activation 6 11* 14 
BADS-Avoidance 9 8 11 
STAI-Y B 58 61 59 
RPI 42 44 46 
RRS Brooding 11 8* 13 
RRS Reflection 11 9* 10 
BIS 22 22 22 
BAS Drive 9 8 8 
BAS Fun seeking 12 11 12 
BAS Reward 
responsiveness 
17 17 17 
GSES 28 30 34 
CERQ – Adaptive 51 63* 60* 
CERQ – Less Adaptive 38 38 35 
FFMQ 111 108 111 
P3 BDI-II 21 12 Missing 
BADS-Activation 10 6* Missing 
BADS-Avoidance 6 8 Missing 
STAI-Y B 48 46 Missing 
RPI 50 52 Missing 
RRS Brooding 9 10 Missing 
RRS Reflection 9 11* Missing 
BIS 21 20 Missing 
BAS Drive 10 11 Missing 
BAS Fun seeking 9 10 Missing 
BAS Reward 
responsiveness 
14 16 Missing 
GSES 30 34 Missing 
CERQ – Adaptive 47 50* Missing 
CERQ – Less Adaptive 32 29 Missing 
FFMQ 119 120 Missing 
Table 6. Participants’ scores at pre-, post-intervention and one-month follow-up1 
234 Experimental Section 
DISCUSSION 
Three depressed individuals received a 6-sessions treatment of “behavioral 
activation”. In accordance with Wagener, Baeyens, Van der Linden, et al. 
(submitted), this study assessed the extent to which depressed patients presenting 
different symptomatology profiles differentially respond to this psychological 
intervention. Two kinds of symptomatology profiles were represented in our three 
participants (i.e., typical depressive, cognitive depressive). Based on Wagener, 
Baeyens, Van der Linden, et al. (submitted), it was expected that the three 
participants benefit from the intervention but, they responded quite differently. 
Indeed, only P1 displayed actual clinical enhancements contrary to the other two 
who remained quite similar across the six weeks of treatment. More precisely, the 
improvement of the psychological state of P1 is observable on weekly measures as 
well as on pre- and post-assessments. Further, these effects were maintained at 
one-month follow-up. Concerning P2 and P3, no significant effect was evidenced on 
weekly ratings. However, some reliable changes have been observed between pre- 
and post-assessments. 
At this point, it seems appropriate to discuss clinical variables concerning the three 
participants. More precisely, it is important to note that the three participants have 
different “depression stories”. P1 struggles with depression for almost 20 years 
which rendered him quite inactive in his daily life. P2 also suffers from a long-
standing depression and was in the process of divorcing at the time of the study. In 
regard to his complains (i.e., important ruminations concerning his childhood), it is 
believed that a treatment protocol with an increased focus on rumination would have 
been a better fit for P2. In this vein, the program of behavioral activation elaborated 
by Christopher Martell might have been more appropriate (Martell et al., 2010). P3 
suffers from important chronic pain in his shoulders, back, and knees. Consequently, 
efforts to be more active were also dependent on his level of experienced pain. 
Further, P3 frequently complained about relational stress with his wife and children. 
In light of these important clinical differences, it is intelligible that the three 
participants responded differently to the offered treatment. Further, the importance 
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of interpersonal factors should be underlined. P1 benefited from an important 
support of his kin social environment (i.e., spouse, children) while P2 was more 
isolated and P3 complained about family issues. Then, it is hypothesized that the 
current life circumstances of P1 were more favorable for changes than those of P2 
and P3. This is in line with the results of Kinderman et al. (2015) according to which 
the frequency of social contacts, relationships with friends and with family are 
significant predictor of well-being but not of mental health problems.  
Besides taking into account symptomatology profiles, this study also focused on 
psychological factors which are associated with behavioral features of depression 
(Wagener, Baeyens, Van Der Linden, et al., submitted). Then, it aimed at assessing 
the extent to which a 6-session behavioral activation treatment actually influences 
these factors. Significant effects on these psychological factors were mostly 
observed in P1 (behavioral activation system, self-efficacy, cognitive emotion 
regulation strategies). This seems to indicate the need to add further clinical work on 
these factors. 
In order to investigate the specificity of behavioral activation treatment, a variable on 
which it was not expected to have an impact was assessed (i.e., mindfulness). But, 
the tendency to experience daily life in mindfulness clinically increased in P1. This 
might be explained by the general enhancement of his psychological state as well 
as by the use of self-reported questionnaires on which participant’s answers are 
more likely to be biased by their general psychological state (i.e., if the psychological 
state is enhanced, then all self-reported measures might also be).  
This study offers some experimental and clinical perspectives. Firstly, specific 
treatment modules targeting either environmental reward or the behavioral activation 
system should be developed and added to the actual form of behavioral activation. 
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Then, future studies should investigate the extent to which the adjunction of these 
cognitive tools are actually relevant for some or all depressive individuals.  
Limitations  
Some psychological variables were not assessed in the current study while they 
could provide relevant information in the interpretation of the current results. For 
instance, an assessment of personality could have been relevant. Contrary to Folke 
et al. (2015), we did not ask the participants to complete the clinical assessments 
before the seven days of baseline evaluation. It is to be hypothesized that such data 
would have helped us to have a better overview of the clinical changes during the 
intervention. This study also suffers from loss of data concerning P3. Indeed, he did 
not attend the follow-up meeting and did not take his fourth activity monitoring back 
to the session. Finally, in regards to the item on avoidance, we believe that his 
understanding might have been biased. Indeed, the item was “I engage in activities 
to forget that I feel bad”. Even though we wanted to rate avoidance with this item, it 
is possible that some participants understood it as activation “per se”. Actually, the 
assignments in behavioral activation concern the fact of doing activities in order to 
feel better and even though the participant feels bad. 
CONCLUSION 
Results of the current study strongly underlined the need of deep and detailed case 
conceptualizations of each patient. Indeed, patients presenting symptomatology 
profile which were assumed to be responsive to behavioral activation actually benefit 
quite differently from this clinical intervention. Overall, these results claimed for an 
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GENERAL DISCUSSION 
The overarching aim of this doctoral dissertation was to offer a preliminary reflection 
concerning some ways of improving the efficiency of depression care. This objective 
seems particularly relevant in a world where depression rates increase continuously 
(Barlow & Durand, 2016; Shinohara et al., 2013; World Health Organization, 2017). 
To elaborate this preliminary reflection, this dissertation addressed two different 
research questions through seven studies: (1) How to integrate depression 
heterogeneity in relation with “behavioral activation”; and (2) How to improve the 
current form of “behavioral activation”? The following section consists in a summary 
of our findings with regard to the research questions to which they aim at providing 
empirical-based answers. Implications of these results are discussed with regard to 
the related scientific literature. 
SYNTHESIS OF THE RESULTS 
Before presenting the synthesis of our results, it is important to remember that the 
first two studies in this thesis were dedicated to the translation into French, the 
validation and the examination of the psychometric properties of assessment scales 
which were essential for the subsequent studies. The first study focused on a 
behavioral self-assessment of depression which is the “Behavioral Activation for 
Depression Scale – Short Form (BADS-SF)” first elaborated by Manos et al. (2011). 
Contrary to other self-reported assessments of depression such as the Beck 
Depression Inventory – Second Edition (BDI-II) (Centre de Psychologie Appliquée, 
1996; Beck et al., 1996) or the Center for Epidemiologic Studies of Depression (CES-
D) (Fuhrer & Rouillon, 1989; Radloff, 1977), the BADS-SF investigates behavioral 
features of depression which are behavioral activation (i.e., one’s level of 
engagement in activities) and behavioral avoidance. This scale was also developed 
to assess behavioral changes in a person’s engagement in activities and avoidance 
during “behavioral activation” treatment. In other words, the BADS-SF was built to 
assess two different factors: “activation” and “avoidance”. In an effort to judge the 
efficiency of “behavioral activation” treatments of depression targeting both 
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activation and avoidance, the BADS-SF seems highly relevant, which supports its 
translation and validation in other languages (for information, the BADS-SF is 
available in Japanese (Yamamoto, Shudo, & Sakai, 2015), a longer version of the 
BADS is available in English (Kanter, Rusch, Busch, & Sedivy, 2009), in German 
(Fuhr, Hautzinger, Krisch, Berking, & Ebert, 2016; Teismann, Ertle, Furka, Willutzki, 
& Hoyer, 2016), in Dutch (Raes, Hoes, Van Gucht, Kanter, & Hermans, 2010), and 
in Spanish (Barraca, Pérez-Alvarez, & Lozano Bleda, 2011). Despite the 
psychometric shortcomings of the original version of the BADS-SF (i.e., factorial 
structure demonstrating poor fits), this scale seems relevant for the purpose of this 
dissertation. So, we translated the BADS-SF into French through a back-translation 
procedure as recommended by Vallerand (1989). A sample of 504 non-clinical adults 
took part in an online survey that was composed of the BADS-SF and convergent 
measures (i.e., depression, behavioral activation system, behavioral inhibition 
system). The exploratory factor analysis recommended a two-factor solution (i.e., 
Factor 1 = “activation”; Factor 2 = “avoidance”) which were slightly different from the 
two factors highlighted by Manos et al. (2011) (i.e., two items did not have a 
significant load on our Factor 1 - “activation”). The confirmatory factor analysis 
showed that the new factorial structure of the BADS-SF displays a good fit. Results 
also showed that the BADS-SF has an acceptable internal consistency and benefits 
from convergent validity as assessed with measures of depression and behavioral 
systems. Consequently, the French version of the “Behavioral Activation for 
Depression Scale – Short Form (BADS-SF)” constitutes a reliable and valid 
instrument. The second study focused on another important variable of behavioral 
models of depression, i.e., the “environmental rewards”, which can be assessed 
either by the “Reward Probability Index (RPI)” (Carvalho, Gawrysiak, et al., 2011) or 
by the “Environmental Reward Observation Scale (EROS)” (Armento & Hopko, 
2007). These scales aim at assessing a person’s perception of the positive or 
negative value of environmental experiences and activities available in their 
environment. In other words, these scales address a person’s interpretation of their 
environment as being satisfactory. Considering that “behavioral activation” treatment 
aims at improving the access to environmental rewards through an increase in the 
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rate of pleasant and/or rewarding activities, it is necessary to rely on valid and 
reliable assessments of this concept. As for the BADS-SF and in agreement with the 
recommendations of Vallerand (1989), the RPI and the EROS were translated into 
French by means of a back-translation procedure. A sample of 466 non-clinical 
adults completed an online survey which involved both the RPI and the EROS as 
well as convergent measures (i.e., depression, behavioral activation, behavioral 
avoidance, behavioral inhibition system, behavioral activation system). Results 
showed that both scales have an acceptable internal consistency and benefit from 
convergent validity as assessed with measures of depression, behavioral activation, 
behavioral avoidance, and behavioral systems. Since the original factorial structures 
of these two scales displayed adequate fit, only confirmatory factor analyses were 
performed. These analyses confirmed the two-factor solution for the RPI (i.e., Factor 
1 = “Probability of satisfaction”, Factor 2 = “Environmental suppressors”) and the 
one-factor solution for the EROS. Consequently, the French versions of the “Reward 
Probability Index (RPI)” and of the “Environmental Reward Observation Scale 
(EROS)” constitute reliable and valid instruments. Because of its longer lengthand 
wider scope (i.e., its assessment of more facets of environmental rewards) and of its 
interesting two-factor structure (i.e., Factor 1 = “Probability of satisfaction”, Factor 2 
= “Environmental suppressors”) which provides a more accurate understanding of 
environmental rewards, the subsequent studies only used the “Reward Probability 
Index (RPI)”.  
In a nutshell, the two first studies provided support to the psychometric qualities of 
both the “Behavioral Activation for Depression Scale – Short Form (BADS-SF)” and 
the “Reward Probability Index (RPI)” which will be used over the whole dissertation. 
How to integrate depression heterogeneity in relation to “behavioral 
activation”? 
There is growing empirical evidence concerning the heterogeneity of depression as 
a function of symptoms (e.g., Fried, 2017; Ostergaard et al., 2011; van Loo et al., 
2016; Zimmerman et al., 2015). Actually, Zimmerman et al. (2015) showed that two 
patients can be diagnosed with depression without sharing any common symptom 
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(i.e., presenting different symptomatology profiles such as Karen and Nelle which 
were presented in the Theoretical Section). Heterogeneity has also been 
demonstrated in terms of gender (e.g., Parker & Brotchie, 2010; Parker et al., 2014; 
Smith et al., 2008), or aetiologies (e.g., Mineka & Vrshek-Schallhorn, 2014; Nanni et 
al., 2012). We correlated growing attention given to this heterogeneity with the 
amplified interest for individual-symptoms to the detriment of the diagnosis label 
(Borsboom et al., 2011; Bringmann et al., 2015; Fried & Nesse, 2015a, 2015b). 
Studies 3 to 5 of this dissertation aimed at enriching the understanding of the 
heterogeneity of depression by identifying profiles of depressive individuals for which 
“behavioral activation” seems to be a relevant psychological intervention. Whereas 
we endeavoured to integrate our results with others previously highlighted in the 
scientific literature, it should be noted that few researchers have yet adopted an 
approach similar to ours (i.e., combining the assessment of depression profiles with 
behavioral features of this mental disorder). Even though this underlines the 
originality of our reflection, it sometimes renders a discussion concerning joint 
implications laborious. 
Heterogeneity in psychology can be addressed by means of cluster analyses, as has 
been done, for instance, for alcohol abuse (Schroder & Perrine, 2007), problematic 
involvement in online games (Billieux, Thorens, Khazaal, Zullino, & Achab, 2015), 
psychotic symptoms (Laloyaux, Laroi, Nuyens, & Billieux, n.d.), and procrastination 
(Rebetez, Rochat, & Van der Linden, 2015). With regard to depression, two to five 
different clusters of depressive individuals have been found in previous studies 
(Andreasen et al., 1980; Guidi et al., 2011; Hybels et al., 2013; Schacht et al., 2014). 
The shortcomings of these studies (e.g., clusters based on the severity of the 
symptoms rather than their presence) let us to dedicate study 3 to the investigation 
of the heterogeneity of depression as a function of symptoms through this statistical 
approach. Results revealed the existence of six different clusters of depressive 
individuals (i.e., “heavy sleepers” – mostly characterized by tiredness, loss of energy 
and increase of sleep; “cognitive depressives” – mostly characterized by pessimism, 
past failures, guilty feelings, self-dislike and worthlessness; “affective-somatic 
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depressives” – characterized by affective symptoms such as loss of interest and 
pleasure as well as by somatic symptoms such as increase of appetite and sleep; 
“mild depressives” – characterized by mild levels of all symptoms; “sleepless 
depressives” – mostly characterized by decrease of sleep and tiredness; “typical 
depressives” – characterized by high levels of all symptoms). Interestingly, four of 
these clusters (i.e., “cognitive depressives”, “affective-somatic depressives”, “mild 
depressives” and “typical depressives”) have recently been replicated in a similar 
sample of depressives in which another six-cluster solution was found (Wagener, 
Krings, & Blairy, submitted). On the one hand, it indicates the robustness of the 
previous clustering-solution and on the other hand, the differences between the two 
remaining clusters one again highlights the heterogeneity of depression. 
To integrate the heterogeneity of depression into “behavioral activation”, study 3 
assessed the links between clinical targets of “behavioral activation” (i.e., inactivity, 
frequency of pleasant activities, experienced pleasure) and depression depending 
on cluster-membership. Interestingly, these links were only significant in “cognitive 
depressives”, “mild depressives”, and “typical depressives”. Considering that only 
these clusters confirmed the underlying assumptions of “behavioral activation” – 
depression is characterized and maintained by inactivity, low levels of pleasure and 
of frequency of pleasant activities, this intervention seems more relevant for 
depressive individuals presenting similar profiles to those specific clusters. The three 
remaining clusters (i.e., “heavy sleepers”, “affective-somatic depressives”, and 
“sleepless depressives”) showed no significant link between clinical targets of 
“behavioral activation” and depression. This seems to indicate that depression might 
better be explained by other factors such as sleep disturbances, as these three 
clusters suffer from changes in their sleeping patterns. Interestingly, as reminded by 
Pitchot (2016), tiredness and sleep disturbances are lasting symptoms of depression 
even when the former depressive individuals experience a decrease in their 
depressive mood as well as increased pleasure. Since fatigue and sleep 
disturbances have an important impact on the psychosocial functioning and on the 
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quality of life, Pitchot (2016) recommends to target these symptoms with specific 
medications. 
Interestingly, individuals belonging to the “cognitive depressives” cluster also display 
similar characteristics to individuals suffering from burnout (i.e., worthlessness, 
presence of negative emotions, sleep disturbances). As a consequence, with 
patients presenting similar profiles, burnout must be deeper investigated with 
specific tools such as the Maslach Burnout Inventory (Maslach, Jackson, & Leiter, 
1996). Further, regarding “mild depressives”, it is noteworthy that they mainly 
complain about fatigue. Then, the presence of a chronic fatigue syndrome in adults 
presenting similar profiles is to be hypothesized and investigated. Should this 
hypothesis proves to be correct, chronic fatigue could be treated with a combination 
of graded exercise therapy and medical care (White et al., 2011). 
In a nutshell, study 3 evidenced that (a) depression is a heterogeneous condition as 
a function of symptoms, and that (b) only certain profiles present characteristics 
which consist in the primary target of “behavioral activation”.  
Study 4 also investigated the heterogeneity of depression by means of a cluster 
analysis, but this tims in the context of the functioning of different psychological 
factors (i.e., behavioral inhibition system, behavioral activation system, self-efficacy, 
cognitive emotion regulation strategies). The heterogeneity of depression was once 
more confirmed since four different clusters were highlighted (i.e., “depressives 
using all factors” - medium levels on all of the assessed dimensions; “depressives 
using no specific factors” – low levels on all dimensions; “inhibited depressives with 
less adaptive emotion regulation strategies” - high levels of inhibition and less 
adaptive emotion regulation strategies and a low level of self-efficacy; “depressives 
with adaptive strategies” - high levels of self-efficacy and adaptive emotion regulation 
strategies). 
To integrate this heterogeneity into “behavioral activation”, we examined the levels 
of the clinical targets of “behavioral activation” (i.e., engagement in activities, access 
to rewards) for each cluster. In light of the levels of engagement in activities and 
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access to environmental rewards, “behavioral activation” appears to be more 
relevant for depressives presenting similar profiles to those of “depressives using all 
factors” and “inhibited depressives with less adaptive emotion regulation strategies” 
than for depressives presenting similar profiles to those of “depressives using no 
specific factors” and “depressives with adaptive strategies”. “Depressives using all 
factors” and “inhibited depressives with less adaptive emotion regulation strategies” 
are characterized by the implementation of less adaptive emotion regulation 
strategies, including rumination, low self-efficacy and by low levels of engagement 
in activities. These relationships corroborate previous findings which indicated (1) 
that rumination is related to procrastination, inactivity and inhibition (Dickson, Ciesla, 
& Reilly, 2012; Kingston, Watkins, & Nolen-Hoeksema, 2014; Nolen-Hoeksema et 
al., 2008; Watkins, 2015), and (2) that low self-efficacy is related to procrastination 
(Hajloo, 2014). Overall, the phenomenology of the profiles observed in study 4 
provides further support to previous findings, albeit while using another statistical 
approach: the relationship between low levels of engagement in activities and 
rumination on the one hand, and self-efficacy on the other hand, seems robust. 
In a nutshell, study 4 evidenced that (a) depression is a heterogeneous condition as 
a function of different psychological factors, and that (b) only certain profiles seem 
to be linked to behavioral aspects which consist in the primary target of “behavioral 
activation”.  
Focusing on gender differences constitutes another way of addressing the 
heterogeneity of depression. This is why, study 5 compared the depressive 
symptoms experienced by men and by women and showed that the phenomenology 
of depression is heterogeneous depending on gender, which confirms previous 
findings (Martin, Neighbors, & Griffith, 2013; Parker & Brotchie, 2010; Gordon Parker 
et al., 2014; Schuch, Roest, Nolen, Penninx, & De Jonge, 2014; Smith et al., 2008). 
To integrate the gender-related heterogeneity of depression into “behavioral 
activation”, study 5 assessed the predictive value of both behavioral activation and 
behavioral avoidance on each symptom of depression depending on gender. The 
associations between behavioral activation/avoidance and depressive symptoms 
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are mostly similar in women and in men. Consequently, “behavioral activation” 
treatment seems interesting for women and men since its underlying assumptions 
are equally supported in both. Recent studies (Shudo et al., 2017) have yielded 
similar results. As a matter of fact, they have shown that behavioral avoidance 
positively predicted depression as assessed eight weeks later.  
To recap, we have confirmed the heterogeneity of depression in terms of symptoms, 
functioning of psychological factors and gender. To integrate this heterogeneity into 
“behavioral activation”, we assessed its links with the clinical targets of “behavioral 
activation”. We were then able to provide suggestions with regard to the profiles with 
which “behavioral activation” seems to be of more relevance as a clinical 
intervention. To our knowledge, such investigation had never been carried out 
before. This leads us to conclude that the results of our efforts aiming at integrating 
depression heterogeneity into clinical interventions constitute an important step even 
if they obviously need to be replicated. 
How to improve the current form of “behavioral activation”? 
Before suggesting any way of improving “behavioral activation”, its underlying 
required verification. Indeed, there is little empirical evidence available in support of 
the fact that depressive individuals lower their engagement in pleasurable and 
reinforcing activities (e.g., meeting friends, playing sports) and/or in mandatory ones 
(e.g., paying the bills, washing). However, our clinical interventions have to be 
consistent with a strong theoretical framework. This is why we designed study 5 so 
as to provide further empirical support to the underlying rationale of “behavioral 
activation”. Overall, we have shown that (1) behavioral avoidance positively 
predicted almost all symptoms of depression, and that (2) behavioral activation 
negatively predicted almost all symptoms of depression. These results are 
consistent with previous findings which established a positive relationship between 
positive emotions and commitment in activities or goal attainment (Asgari & 
Ricciardelli, 2013; Brockmeyer, Holtforth, et al., 2015; Spielberg, Heller, Silton, 
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Stewart, & Miller, 2011). This leads us to conclude that empirical evidence sustains 
the rationale which lies behind “behavioral activation” treatment. 
To improve the current form of “behavioral activation”, we also identified different 
clusters – “cognitive depressives”, “mild depressives”, “typical depressives”, 
“depressives using all factors” and “inhibited depressives with less adaptive emotion 
regulation strategies” which we presented in details in the previous section – for 
which this intervention appears to be of particular relevance. Actually, we believe 
that, if you want to improve the efficiency of depression care, it is essential to identify 
patients for which a specific psychological intervention appears to be more relevant 
than other ones. In other words, it is crucial we offer the tailor-made psychological 
interventions which are best suited for one particular patient. This might result in 
increased effect sizes. To bolster the efficiency of “behavioral activation”, we should 
also consider focusing on a specific component of “behavioral activation” or its use 
in combination with other clinical interventions, depending on cluster membership.  
In “cognitive depressives”, “mild depressives”, and “typical depressives”, inactivity 
positively predicted depression while the level of pleasure did not. It could be 
assumed that in these three clusters, the commitment in activities itself – either 
pleasurable or mandatory – is sufficient to improve the experience of depression. 
Even though the level of experienced pleasure is one of the core components of the 
behavioral model of depression (Ferster, 1973, 1974, Lewinsohn, 1974, 1975; 
MacPhillamy & Lewinsohn, 1974), the results of study 3 support the idea that the 
rewarding value of the activity – which is another important notion in the behavioral 
model – is as essential as the actual sense of pleasure experienced during the 
activity. The frequency of pleasant activities has been shown to negatively predict 
depression in “cognitive depressives” and “typical ones”. Subsequently, with 
depressives reporting high levels of pessimism, past failures, guilty feelings, self-
dislike and worthlessness and/or high level of all depressive symptoms, it seems 
relevant to focus on the increase of the frequency of pleasant activities and to help 
them become aware of the pleasure they might experience during neutral activities. 
This might be achieved through pleasant activity scheduling (Bylsma et al., 2011; 
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Mongrain et al., 2016; Rehm, 2010) or through mindfulness-based cognitive therapy 
(Kringelbach & Berridge, 2010; Mongrain et al., 2016). 
“Depressives using all factors” and “inhibited depressives with less adaptive emotion 
regulation strategies” are characterized by levels of engagement in activities and 
access to environmental rewards which can be increased. Beyond the relevance of 
“behavioral activation” for these clusters, the adjunction of other clinical interventions 
targeting the development of adaptive emotion regulation strategies might be of 
interest since such strategies are related to both high levels of engagement in 
activities and to access to environmental rewards. This might notably be achieved 
through cognitive control training as suggested by Hoorelbeke, Koster, Demeyer, 
Loeys, and Vanderhasselt (2016). While developing the use of adaptive emotion 
regulation strategies in general, it seems essential to reduce depressives’ tendency 
to ruminate. Indeed, the results of study 5 – just like those of Dickson et al. (2012), 
Kingston et al. (2014), Nolen-Hoeksema et al. (2008), and Watkins (2015) – showed 
that depressed individuals with high level of rumination are less activated and have 
lower access to environmental rewards than depressed individuals who display 
lower level of rumination. This psychological phenomenon should therefore be 
addressed concurrently to efforts aiming at increasing the level of engagement in 
activities and the access to environmental rewards. As suggested by Watkins (2015, 
2003), this might be achieved through metacognitive therapy, rumination-focused 
cognitive behavioral therapy (CBT), mindfulness-based CBT or cognitive-bias 
modification. 
To sum up, these results provide some support to the combined and integrated use 
of “behavioral activation” tools with and into other clinical tools. Such a combination 
might boost the respective therapeutic effects of these clinical interventions. In our 
opinion, these results question the split of the behavioral techniques on the one 
hand, and of the cognitive techniques on the other hand. The integration of both 
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seems more appropriate in the treatment of depression and will be further developed 
in a subsequent section. 
To improve the efficiency of “behavioral activation”, it is also essential to assess the 
extent to which the program in its current form (1) actually leads to different outcomes 
depending on symptomatology profiles, and (2) positively impacts its clinical targets 
(i.e., depression, engagement in activities, access to environmental reward) and the 
psychological factors related to those (i.e., cognitive emotion regulation strategies 
and more specifically, rumination). Two studies addressed this evaluation. Study 6 
assessed the effect of one of the main components of “behavioral activation”, i.e., 
activity monitoring, while study 7 assessed the effects of a whole “behavioral 
activation” program. 
Study 6 addressed the assessment of the effect of activity monitoring by comparing 
it to a food intake monitoring. No specific effect of the type of self-monitoring was 
shown since both led to general improvements of participants’ psychological state 
(i.e., decreases in depression, avoidance and rumination; increase in environmental 
rewards). Yet, despite the lack of specificity of the effects of self-monitoring, it should 
be stressed that self-monitoring positively impacts both the clinical targets of 
“behavioral activation” and rumination, a psychological factor which has been proven 
to be related to these clinical targets. 
Study 7 assessed the effect of a 6-sessions treatment of “behavioral activation” with 
adults suffering from a major depressive episode, with consideration for their 
symptomatology profile. The impact of this treatment on cognitive emotion regulation 
strategies, behavioral inhibition system/behavioral activation system, and self-
efficacy was also evaluated. In fact, while all participants were expected to benefit 
from the intervention – they presented profiles similar to those of “typical 
depressives” or “cognitive depressives”, they actually responded quite differently to 
the clinical intervention. Actually, only one participant presenting a “typical 
depressives” profile displayed significant clinical enhancements to his psychological 
state. As a consequence, these results challenge the conclusions of study 3, 
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according to which taking the symptomatology profile of depressives into account 
will improve clinical outcomes.  
To recap, we have provided empirical support to the underlying assumptions of 
“behavioral activation”. Then, we suggested clinical interventions which might be 
combined to “behavioral activation” to bolster their respective therapeutic effects. 
Overall, an integrative approach of behavioral and cognitive techniques seems to be 
the most appropriate treatment of depression. We then have shown that the actual 
form of “behavioral activation” leads to beneficial effects on psychological factors 
which have been proven to be related to the clinical targets of this treatment. 
Nonetheless, we also reported results which did not provide support to the use of 
symptomatology profile to identify patients for whom “behavioral activation” might be 
of relevance. 
EXPERIMENTAL AND CLINICAL PERSPECTIVES 
In the previous section, we have produced a synthesis of the results obtained by the 
seven studies conducted over this doctoral journey. We shall now discuss the clinical 
and experimental perspectives offered by these results. 
Enabled focus on other indicators of depression: Engagement in 
activities and environmental rewards  
The experimental work performed over this doctoral journey allows for the use of 
newly-translated self-reported assessments which display good psychometric 
properties: the Behavioral Activation for Depression Scale – Short Form (BADS-SF) 
(Wagener et al., 2015), the Environmental Reward Observation Scale (EROS) 
(Wagener & Blairy, 2015), and the Reward Probability Index (RPI) (Wagener & 
Blairy, 2015) as they constitute a significant contribution for the French speaking 
research community and for the French speaking clinical psychologists. Indeed, 
these scales allow for the assessment of indicators of depression other than the 
cognitive features which are usually evaluated. Up until then, there was a lack of 
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behavioral self-assessments of depression, the relevance of which is now well-
established (Carvalho & Hopko, 2011; Shudo et al., 2017; Wagener et al., 2016)  
As briefly mentioned above, these three self-reported assessments can be used in 
both clinical and experimental practices. From a clinical perspective, they will allow 
for the evaluation of changes of important clinical targets (i.e., behavioral activation, 
behavioral avoidance, perception of the access to environmental rewards) during 
psychological interventions. From an experimental perspective, their use and 
interpretation might offer new insights on the underlying mechanisms of depression 
as well as on the underlying mechanisms of “behavioral activation”. 
At both clinical and experimental levels, the simultaneous use of the EROS and the 
RPI in combination with the BADS-SF seems of interest, although we should pay 
close attention to the difference between the assessment periods (i.e., the EROS 
and the RPI assess the last months while the BADS-SF assesses the last week). 
This combination of evaluations will respond to the behavioral activation model’s 
requirement as the contacts with environmental reinforcements and the functional 
behaviors (i.e., avoidance/activation) are both measured.  
The combined use of the BADS-SF, the EROS and the RPI and of other assessment 
tools might also be of interest. Whithout claiming to be exhaustive, we provide some 
thoughts on possible options. More concretely, combining the completion of the 
BADS-SF and the Pleasant Events Schedule (PES) (MacPhillamy & Lewinsohn, 
1982) could be recommended in an attempt to acquire a global overview and a clear 
understanding of the engagement in activities and its underlying mechanisms. The 
PES consists in a list of pleasant activities (e.g., “being with friends”, “listening to 
music”, “going to a restaurant”). For each activity, participants are asked to rate the 
frequency of the activity and the experienced pleasure. Then, the PES provides more 
“objective” information with regard to the actual frequency of some pleasant events 
while the BADS-SF remains highly subjective. In the same vein, the Daily Goals 
Scale (DGS) (Asgari & Ricciardelli, 2013) which is currently being translated and 
validated (Wagener, Van der Linden, & Blairy, in prep.) might be of interest. The 
DGS assesses the extent to which the individuals schedule daily objectives and 
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reach them. Moreover, the use of scales which were developed to assess 
procrastination (e.g., Pure Procrastination Scale, Adult Inventory of Procrastination, 
Decisional Procrastination Questionnaire, General Procrastination Scale) and 
apathy (e.g., Initiative Interest Scale, Apathy Inventory) might be relevant, since they 
all aim at understanding the [lack of] engagement in activities or proxy constructs. 
The self-reported assessments of pleasant activities, daily goals, procrastination and 
apathy were not developed to be specifically used for research on depression. 
However, they investigate broader aspects of the engagement in activities and might 
ultimately allow for a better understanding of its underlying mechanisms.  
In a nutshell, clinicians and researchers are expected to benefit from the use of these 
combined scales to make the understanding of the engagement in activities more 
accurate. Beyond the use of other scales assessing proxy constructs of the 
engagement in activities, it seems to be of interest to conjointly use the EROS and 
the BIS/BAS scale (Caci et al., 2007; Carver & White, 1994). The former assesses 
the frequency of contact with positive reinforcement while the latter, and more 
specifically the BAS subscales, assesses the emotional consequences of 
experiencing rewards, the motivation to pursue rewards and the desire for 
enjoyment. Thus, the combined use of the abovementioned questionnaires can help 
clinicians and researchers, but clients too, to have a broader view of the client’s 
psychological state. The use of both the EROS and the RPI can also be quite useful 
when combined with daily activities diaries as recommended by Ryba and Hopko 
(2012). This combination might help to examine if an objective increase in 
experienced activities is paralleled by an increase in EROS and RPI (Factor 1 – 
“Probability of satisfaction”) scores.  
Even though self-reported assessments are interesting and useful in clinical practice 
as well as in experimental designs, they are also prone to important bias: the ratings 
on self-reported measures rely on a person’s mood and a person’s self-
representations of its psychological functioning. Besides, even though participants 
know themselves better than anyone else, self-reported measures rely on their 
honesty and their understanding of the evaluation. Moreover, the interpretation of 
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the rating scales may vary from one individual to another. Accordingly, future studies 
should combine self-reported measures with more objective ones. As a matter of 
fact, future efforts should probably focus on developing more “objective” 
assessments of our variables of interest. 
Use patients’ profile to enrich case conceptualization 
The heterogeneity of depression depending on the symptoms, the functioning of 
psychological factors and on gender is increasingly supported by empirical evidence 
(e.g., Fried & Nesse, 2015b; Martin et al., 2013; Wagener et al., 2016; Wagener, 
Baeyens, Van der Linden, et al., submitted; Wagener, Baeyens, Van Der Linden, et 
al., in prep; Zimmerman et al., 2015). Efforts to determine depressives’ profile for 
which specific treatment appears to be best suited have been reported (e.g., Schacht 
et al., 2014; Wagener, Baeyens, Van der Linden, et al., submitted; Wagener, 
Baeyens, Van Der Linden, et al., in prep). Nonetheless, as study 7 shows, this 
approach suffers from limitations. Furthermore, inconsistencies which are observed 
between studies that aim at determining profiles of depressives render the use of 
such profiles laborious (Andreasen et al., 1980; Guidi et al., 2011; Hybels et al., 
2013; Schacht et al., 2014; Wagener, Baeyens, Van der Linden, et al., in prep; 
Wagener, Krings & Blairy, in prep). One might thus wonder wether the effort to 
determine their patients’ profile is really useful. We believe that this might enrich case 
conceptualizations by providing psychologists insights on the phenomenology of 
external correlates observed in a specific profile. For instance, when facing inhibited 
depressives with less adaptive emotion regulation strategies, one might consider 
assessing external correlates such as engagement in activities and access to 
environmental rewards since these depressives are characterized by low levels on 
these both variables. Depending on the enriched case conceptualization, one might 
then select “behavioral activation” as the clinical intervention to offer. 
Even though inconsistent results have been exposed, determining one’s profile of 
depression still seems relevant. Clinicians and researchers should be able to expect 
a technique to be available in order to determine the symptoms profile of their 
patients or participants based on their responses on the Beck Depression Inventory 
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– Second Edition or on other assessment tools such as the Cognitive Emotion 
Regulation Questionnaire, which calls for this kind of statistical and clinical tool too 
be developed in the future. Based on a comparison between a person’s specific 
profile and the profiles established on the basis of large samples, this software might 
determine to what extent a specific patient’s profile matches a generic profile. 
Beyond the determination of a person’s profile, this software might provide other 
relevant pieces of information such as the functioning of external correlates (e.g., 
inactivity, access to environmental rewards) in this particular profile. These external 
correlates might, in turn, be assessed for the specific patient concerned. We believe 
that an easy determination of patient’s profile could help choose the type of clinical 
intervention required more quickly and more pointedly. Moreover, the completion of 
other self-reported assessments might be preferred depending on the profiles to 
conceptualize a person’s case (e.g., Maslach Burnout Inventory with patients 
presenting similar profiles to those of “cognitive depressives”). Should future studies 
assess other psychological factors – as suggested in the following section -  this tool 
might be enriched as empirical findings develop and provide new relevant 
information with respect to these external correlates, which will increase its clinical 
relevance.  
Overall, while the categorical approach offered by the DSM-5 or the ICD-10 might 
provide a comfortable and easy framework, psychologists – and more generally 
mental healthcare providers - should not limit their understanding of patients to this 
approach. On the contrary, they should deeper investigate their patients’ profile as 
well as the phenomenology of their symptoms or the functioning of diverse 
psychological factors to fully consider the heterogeneity of this disorder (Parker, 
Paterson, McCraw, & Hadzi-Pavlovic, 2017). Actually, as indicated by the results of 
our case studies (i.e., only one participant actually benefits from the intervention 
while the three were expected to), a patient should never be reduced to the cluster 
they belong to and needs deep and detailed case conceptualization to assess the 
actual relevance of any psychological intervention. In other words, while using 
patient’s profile seems promising, we should not lurching back into the categorical 
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approach that we criticized over this dissertation. Indeed, even if a patient fits in one 
of the abovementioned profiles, the specificity of each individual (i.e., the 
heterogeneneity of depression) should always be taken into account, whether during 
the assessment process or during clinical interventions. This can be achieved 
through the combined use of self-reported questionnaires, standardized evaluations 
as well as information gathered during the clinical interview. As mentioned by Fried 
(2015, 2014) or Borsboom (2017), another statisticial approach seems particularly 
promising to fully take the heterogeneity of depression into account, i.e. network 
analyses. Actually, a growing number of empirical studies recently used this 
approach in the investigation of depression (e.g., Beard et al., 2016; Boschloo, Van 
Borkulo, Borsboom, & Schoevers, 2016; Bringmann et al., 2015; Cramer et al., 2016; 
Fried, Bockting, et al., 2015). According to this approach of psychopathology 
(Borsboom & Cramer, 2013), psychopathological symptoms are considered as 
nodes which will trigger other symptoms when they are activated. These statistical 
analyses allow the evaluation of dynamic and causal relationships between 
psychopathological symptoms. In 2013, Borsboom and Cramer suggested the use 
of this statistical approach to determine “individual networks”, i.e., networks of 
symptoms and other variables (e.g., specific vulnerabilities, risk factors) which are 
specific for each patient. 
Briefly, with regard to the heterogeneity of depression, our results give us an idea 
about clinical targets depending on both profiles and gender. To take the 
heterogeneity of depression into account, a thorough assessment and monitoring of 
the emotional, cognitive, behavioral and physical symptoms which are observable in 
the spectrum of depression disorders are necessary. Clinical assessment should 
focus on how a person is depressive and not only to what extent a person is 
depressive. In other words, patients should never be reduced to either the cluster 
they belong to or to their diagnosis. This conclusion is in agreement with Pitchot 
(2016), according to whom individuals are very different from a biological perspective 
and so require personalized medicines tailored to their specific symptoms and 
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responses. Pitchot (2016) added that a dimensional approach might increase the 
rate of therapeutic success.  
Widened assessment of other variables and their causal relationships 
This dissertation does not claim to have assessed all relevant psychological factors 
in the investigation of depression and its behavioral features. Actually, multiple 
relevant psychological factors have not been assessed while relevant in relation to 
depression and the engagement in activities (e.g., self-concept clarity; Huflejt-
Łukasik, 2010, pessimism; Dickson et al., 2011, motivation; Franzen & Brinkmann, 
2016, personality dispositions; Heimpel, Elliot, & Wood, 2006; Kendler, Kuhn, & 
Prescott, 2004, social functioning; Marroquín, 2011; Marroquín & Nolen-hoeksema, 
2015, effort mobilization; Brinkmann & Franzen, 2016; Brinkmann, Grept, & 
Gendolla, 2012). We are well aware that this is one of the limitations of this 
dissertation which should be addressed in future studies. These future studies may 
pursue this investigation following a clustering approach among other statistical 
techniques. This deeper assessment of each cluster will, in turn, enhance the 
understanding of their respective psychological functioning. Ultimately, this will allow 
even more tailor-made interventions. Take the example of self-concept clarity. Self-
concept is conceptualized as an organized structure of knowledges and beliefs 
concerning one’s traits, values and personal attributes, i.e., one’s identity (Campbell 
et al., 1996; Guerrettaz & Arkin, 2014; Styla, 2015). TIt refers to the clarity with which 
one describes his self-concept(s). In other words, self-concept clarity refers to the 
extent to which one has a clear outlook of her/his identity. It might be hypothesized 
that the persones identified as “cognitive depressives” suffer from more severe 
disturbances of the self-concept clarity than the others because of the high 
prevalence of cognitive symptoms. Actually, Wagener, Boulanger, & Blairy, 
submitted have shown that the cognitive symptoms of depression (i.e., pessimism, 
past failure, self-criticalness, and worthlessness) which highly characterize 
“cognitive depressives” are related to a low self-concept clarity. Accordingly, it might 
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be interesting to target the self-concept clarity in these patients. This could be 
achieved by means of exercises on autobiographical memory. 
Pursuant to the two-continua model and considering the fact that psychological 
factors have been proven to have different relationships with mental disorder on the 
first hand, and well-being on the other hand (Kinderman et al., 2015), it might be 
appropriate to combine the assessment of psychopathological symptoms with the 
assessment of indicators of well-being. Authors such as Shudo and Yamamoto 
(2017) have already adopted this approach as they combined the assessment of 
activation, avoidance, depression and quality of life. They showed that depression 
completely mediates the relationship between avoidance and quality of life. 
We have not assessed any form of causal relationship between our variables (i.e., 
between behavioral activation/avoidance and depressive symptoms). So, although 
our results seem to provide further support to the underlying assumptions of the 
behavioral models of depression, the position of the behavioral avoidance in relation 
to depressive symptoms still needs to be established. More precisely, behavioral 
avoidance could still be conceptualized as a cause or as a consequence of a 
depressive symptomatology. Nonetheless, from a clinical perspective, the chosen 
direction of the relationship (i.e., behavioral avoidance/activation predicts depressive 
symptoms) seems to be more relevant as our clinical interventions target operant 
behaviors (e.g., avoidance/activation) rather than symptoms (e.g., sadness). Yet, 
one should note that Shudo et al. (2017) recently showed that avoidance predicted 
depression eight weeks later. 
Future studies should address the lack of assessment of causal. This could be 
achieved by carrying out “classic” longitudinal studies (e.g., following a cohort of 
healthy young adults for several years) or by means of “network analyses” - 
described in the previous section.- which consist in a statistical technique that is 
more and more used. Consequently, it seems quite promising to use such analyses 
with the variables which we assessed for the purpose of this thesis to acquire new 
insights on the mechanisms of engagement in activities in depressed individuals. 
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Then future studies could also assess other variables of relevance which have been 
mentioned such as pessimism. 
Commitment to an integrative approach 
The slip of “behavioral techniques” on the one hand, and of “cognitive techniques” 
on the other hand has been questioned. Indeed, results provide some support to the 
combined and integrated use of “behavioral activation” tools with and into other 
clinical tools (e.g., development of adaptive emotion regulation strategies, decrease 
of rumination). This combined utilization of different tools might enhance their 
therapeutic effects. 
The “Brief Behavioral Activation Treatment for Depression” (Lejuez et al., 2011; 
Lejuez, Hopko, & Hopko, 2001) adopts a pure behavioral approach, whereas the 
importance of cognitive variables has been underlined above. Characteristics of 
some clusters (i.e., “depressives using all factors”, “inhibited depressives with less 
adaptive emotion regulation strategies”, “cognitive depressives”), along with clinical 
observations we made in the framework of our case studies (e.g., the apparent 
relevance of targeting ruminations in one of the participant) seem to indicate that an 
integrative approach including both behavioral and cognitive techniques might be 
more adapted to patients’ needs. This questioning of the split between “behavioral 
techniques” on the one hand and of “cognitive techniques”, on the other hand, seems 
to be consistent with the integrative model of depression developed by Peter 
Lewinsohn in 1985 and presented below.  
As discussed in the theoretical section of this thesis, research results regarding 
behavioral models of depression are mixed. A similar observation can be made 
regarding other theoretical models of depression such as the cognitive one. Both the 
behavioral and the cognitive approaches of depression respectively explain relatively 
little part of variance in depressive symptoms changes. Accordingly, it seems that a 
purely behavioral [or cognitive] view of depression might not be the most appropriate 
way to represent the phenomenon of depression. In fact, according to Hammen and 
Glass (1974), behavioral analyses overemphasized environmental consequences at 
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the expense of a person’s perception and interpretation of their experiences. 
Eastman (1976) added that the meaning of the frequency and type of a given 
behavior is crucial, though behavioral formulations do not take this meaning into 
account. Hammen and Glass (1974) and Sweeney et al. (1982) concluded that 
unidimensional approaches of depression cannot fully represent the complexity of 
this mental disorder. Representing the complexity of depression requires the 
integration of different theoretical approaches. As a consequence, Lewinsohn and 
his colleagues developed an integrative model of depression in 1985 (Lewinsohn, 
Hoberman, & Hauzinger, 1985). This rather unknown model aimed at incorporating 
relevant knowledges from various frameworks, to account for the onset and 
maintenance of depression. Overall, it considers depression as the product of both 
environmental and dispositional factors: depression is the end result of behavioral, 
affective and cognitive changes which found their origins in the environment. So, as 
previous behavioral models of depression have shown, environmental and 
situational factors are the primary triggers of the developmental process leading to 
depression. In this context, cognitions are seen as a significant moderator of the 
environmental effects. In other words, as assumed by cognitive models (Beck, 2008;  
Beck & Bredemeier, 2016; Disner, Beevers, Haigh, & Beck, 2011), cognitions have 
a critical role in determining whether or not the situational conditions will result in 
depression.  
In the same vein, i.e., in a more integrative context of depression care, it would be 
interesting to assess the efficiency of “behavioral activation” treatment in 
combination with other empirically-based interventions – which were not discussed 
until then. Future studies should investigate if the conjoint use of these different 
techniques potentiate their therapeutic effects. For instance, attention bias 
modification training (Baert et al., 2010; Cristea, Kok, & Cuijpers, 2015; Yang, Ding, 
Dai, Peng, & Zhang, 2015) or transcranial stimulation (Allan, Kalu, Sexton, & 
Ebmeier, 2012) lead to positive outcomes in the decrease of depressive symptoms. 
Then, it seems interesting to assess whether, when combined to “behavioral 
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activation” treatment, cognitive techniques such as attention bias modification 
training or transcranial stimulation lead to potentiated outcomes.
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CONCLUSION: HOW TO IMPROVE DEPRESSION CARE? 
The overarching research question of this doctoral dissertation was “How to improve 
depressive care?”. Through the realization of different research, some proposals 
have been offered and discussed.  
First, it is important to take into account the heterogeneity of depression as a function 
of symptoms, psychological factors and gender rather than to apply an identical 
clinical intervention to all depressive patients. In other words, psychological 
interventions should be tailored to patients’ specific needs and be chosen in 
accordance with deep and detailed case conceptualizations. This conclusion goes 
over psychological interventions only and also concerns psychiatric interventions 
(i.e., medications). 
Then, it seems quite relevant to consider our clinical interventions in an integrative 
perspective. Concretely, splitting “behavioral techniques” and “cognitive techniques” 
has been questioned.  
Beyond these proposals which were already discussed above, it seems essential to 
sensitize mental health professionals (e.g., psychologists, psychiatrists, nurses) to 
the reflection developed during this dissertation. Concretely, mental healthcare 
providers should be well aware of the heterogeneity of mental disorders. Further, 
they should be trained to the utilization of the novel and reliable self-reported 
assessments which allow more accurate understanding and case conceptualizations 
(e.g., Behavioral Activation for Depression Scale – Short Form, Reward Probability 
Index, Environmental Reward Observation Scale). This will help them tailor their 
interventions. Moreover, sensitizing these mental healthcare providers as well as 
general practitioners to the utilization of self-monitoring seems relevant since 
positive reactive changes to self-monitoring were reported. 
Alongside these above-mentioned efforts, another manner of improving depression 
care might rely in a facilitated access to these interventions. To do so, the 
development of self-help interventions seems promising as much as recent studies 
showed benefitial effects of this kind of intervention in depressed patients (e.g., 
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Andrews, Cuijpers, Craske, McEvoy, & Titov, 2010; Farrer, Christensen, Griffiths, & 
Mackinnon, 2011; Hedman, Ljótsson, & Lindefors, 2012; Newby et al., 2017; 
O’Mahen et al., 2014). These interventions could be computerized (e.g., smartphone 
application, website) as well as paper-pen. Importantly, self-help therapies recently 
proved to be promising for the treatment of different psychopathologies including 
depression and anxiety in different age groups (i.e., students, adults, seniors). Such 
self-help interventions might permit an earlier access to mental healthcare and play 
a prevention role. This seems increasingly relevant since waiting lists for 
appointment with mental healthcare providers lengthen. Self-help intervention might 
be a first line treatment prescribed by general practitioners, psychologists and 
psychiatrists. Then, it can reduce the utilization of pharmacotherapy. Self-help might 
also be used during the therapy as an adjunct which might reduce the length of 
therapy and free appointments for new patients. Further, self-help might be a first 
step for people who are afraid to attend therapy or for patients who cannot afford 
therapy. It can develop and enlighten the therapeutic demands. Self-help might also 
be used as a relapse prevention tool for recovered patients. Self-help might display 
rapid positive effects. Further, since behavioral activation has been proven to help 
with different mental disorders (e.g., depression, anxiety, PTSD), a self-help 
“behavioral activation” program could be conceptualized as a transdiagnostic tool.  
The current thesis consisted in a preliminary reflection on the manner with which 
depression care can be enhanced. To do so, this thesis focused on one particular 
treatment of depression, i.e., behavioral activation. In a constant effort to reflect on 
ways to improve the efficiency of depression care, a similar investigation should be 
conducted with other psychological interventions such as cognitive therapy or 
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Table X1. Based or modified versions of the Brief Behavioral Activation Treatment for Depression of Lejuez, Hopko and Hopko (2001). 
 










BDI-II = Beck Depression Inventory – Second Edition  
CDRS = Cornell Dysthymia Rating Scale  
CDRS-R = Children’s Depression Rating Scale-Revised 
CDSS = Calgary Depression Scale for Schizophrenia  
CES-D = Center for Epidemiologic Studies-Depression 
CESD-C/P = Center for Epidemiologic Studies-Depression Scale for Children-Child 
and Parents reports 
DASS-21 = Depression Anxiety Stress Scales  
EPDS = Edinburgh Postnatal Depression Scale 
GDS(-SF) = Geriatric Depression Scale(-Short Form) 
HADS = Hospital Anxiety and Depression Scale  
HAMD-7 = 7-item Hamilton Rating Scale for Depression 
HRSD(-17) = Hamilton Rating Scale for Depression  
IDS-C = Inventory of Depressive Symptomatology – Clinician Version  
IDS-S = Inventory of Depressive Symptomatology-Self-Rated 
MADRS = Montgomery-Asberg Depression Rating Scale  
PHQ-9 = Patient Health Questionnaire – 9 
QIDS-CR = Quick Inventory of Depressive Symptomatology – Clinician Rated  
QIDS-SR = Quick Inventory of Depressive Symptomatology – Self Rated 
R-HRSD = Revised - Hamilton Rating Scale for Depression 
SANS = Scale for the Assessment of Negative Symptoms 
 SMFQ = Short Moods and Feelings Questionnaire 
 
Treatment Condition Abbreviations 
 
BA = Behavioral Activation 
BATD = Brief Behavioral Activation Treatment for Depression  
PST = Problem-solving therapy 
TAU = Treatment as Usual 
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